


FEBRUARY 27, 1886. 


Quaker Bridge Dam and Reservoir. 


Reports of the Chief Engineer of the Aqueduct Commis- 
sion and the Chief Engineer and Consulting En- 
gineer of the Department of Public Works to 

the Aqueduct Commissioners. : 


Concluded from page 119. 


DEPARTMENT OF PUBLIC Works, 
Bureau OF CHIEF-ENG. OF THE CROTON AQUEDUCT. 


New Yorg, January 18, 1886, 
To the Hon. the Aqueduct Commission: 
GENTLEMEN: ~ 


In response to your resolution of the 13th of Janu- 
ary, 1886, below please find a few facts and deductions 
from my past fifteen years’ experience in immediate 
charge of the distribution of water and ten years’ im- 
mediate charge ofthe supply of water of the City of 
New York. 

ist. In the year 1880 the storage reservoirs and lakes 
in the Croton water-shed were exhausted; all the 
waters of the lakes and ponds, owned by private 
parties, were bought and vsed, and the aqueduct would 
have carried to the city 500,000 gallons more water ifit 
could have been obtained. 

ad. The storage capacity of the double reservoir at 
Sodom, Putnam County, New York, will be about 8 000,- 
000.000 gallons. 

31. The City of New York to-day requires 50 000,000 
(millions) gallons a day additional to give a full supply 
of water. Yesterday the consumers of water wasted, 
+o keeptheir service pipes from freezing, 12 million 
gallons of water more than their normal use. 

ith. By the time the aqueduct is completed 10.000,000 
gallons per day additional will be required, making a 
total of 69 million gallons a day to be provided for 
principally from storage in the Croton basin. 

sth. In 1880 there were 20) days during which no 
water ran over Croton dam: 209 days multiplied by co 
million gallons per day additional water required in 
an extremely dry year, gives 12,549 million gallons of 
stored water needed in addition to all the storage now 
owned by or accessible to the city for use. 

6th. Thus inthe first dry year after the completion 
of the aqueduct, and with Sodom reservoir completed, 
the city would be short, as it is now, of storage water 
for use when required. 

wth. All the reservoirs placed on the map of the 
Croton basin by the Croton Aquednet Department, are 
not practicable, especially as many of them would not 
fillin any one year. 

*th. The total capacity of reservoirs practicable in 
the ‘'roton water-shed is 50,000 million gallons, inelud- 
ing lakes and reservoirs already built. As to the 
necessity of adam and storage reservoir on the lower 
part of the Croton river, I would generally state: 

The Croton river has been designated by the Legis- 
lature as the source of a further supply of water for 
the City of New York. 

The Aqueduct Commission have decided to build an 
aqueduct 14 feet in diameter. with a capacity of 325,000,- 
000 gallons per day. The capacity of the present aque- 
duct is 75,000,000 gallons per day. 

It becomes necessary to provide this daily quantity 
of 400 millions per day from the Croton basin. 


A, 
Croton Bastn~—338 SQUARE MILEs. 
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The present available Croton river water-shed of 
$88 square miles hes, during the past nineteen years, 
furnished at Crotor dam an average of 396 million gal- 
lons per daywith an average rainfall of 47 inches; but 
during the years 1879, 1880 and 1881 there was an aver- 
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age of only 306 millions per day, and an average rain- 
fall of 44 inches; sothatthe first immediate necessity 
is to increase the area of water-shed available by build- 
ing adam lower onthe river. The area of the water- 
shed can be increased tv 362 square miles, and the 
average rainfall onthis increased area of 24 square 
miles, atthe lower end of the basin, is nearly 60 inches 
a year. See statements A. B. C. 


From my knowledge of the Croton river during very 
dry seasons, and especially of the amount of storage 
necessary to preserve a large average daily flow, I 
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DEPARTMENT OF PUBLIC WORKS, 
JANUARY 18, 1888. 
To the Honorable the Aqueduct Commission: 


GENTLEMEN: 

Having had an opportunity of hearing the various ar- 
guments in opposition to the construction of the 
Quaker bridge dam, presented by such of the pub- 
lic as interested in the subject, I would respectfully 
state, that in view of the almost exhaustive character 
of the reports in the past from this Department, of the 
circumstances which call for the construction of this 


























For 10) MILLION GALLONS PER Day. . 
Storage requw'ed for the 39) Million Gallons of the above not now furnished, as shorn by the years. 
1879. 1X80, isl. 
Days. and Days, and Daya, and 
Amount per Gallons, Amount per Gallons. Amount per Gallons. 
Day. Day. Day. 
92 x 390 M 27,600,000 .000 207 x 300 M 62, 100,000,000 169 x 300 M 50. 700000,000 
17 x 287 M 4,879,009,000 8 x 287 M 2..95,000,000 6 x 287 M 1.722.000. 000 
18 x 263 M 4,734,000 000 6 x 263 M 1,578,000,000 *14x23M 3,682 000,000 
22 x 232 M 5,104,000,000 7x 232M 1.524,000,000 17 x 232 M 3.944.000,600 
282x195 M 5.460.000 .000 6x 195 M 1,170 000 000 33 x 195 M 6 435,000 000 
39x 151 M 5,289 000 000 5x 157M 755,900,000 15 x 151 M 2.265 ,000 000 
18 x 105 M 1.890 000,000 8x 106 M 340,000,-00 16 x 185 M 1,650,000.400 
24x 85M 1,320.00 ).000 18x 55M 990,000,000 18 x 555 M 990,000,000 
Totals....... 56,876,000 000 71,253,000,000 71,418,000, 000 
This increased amount ecun only be obtained: 
ist. By increased water-shed at lower part of the river. 
GALLONS. 
24 syuare miles equal to per day 13 million gallons X 365 ~~... .- 6-6 cece cece eee eee wenn eee nee ee eetenes 4,750,000.000 
From storage of same by dam at lower part of river..........- 6. ccc eeeececeeeeeee ce 6 weeeeeeee eee 4,750,000,000 
2nd. From large storage reservoir, Jower part of river. .....5... 0 ceceeeeeee Ganddaaeradsbadacseeeschuccesed 25.000.000 000 
3d. From storage reservoirs on upper water-shed..... . 35,500,000.000 
Cais dtc ns Gogncab ee e0ne 6ssks ed cavs cdnces cddeseddarmnwesanaee aaa 70.000 ,000.000 
. / 
STORAGE RESERVOIRS, CROTON WaTER-SHED, “‘ AVAILABLE.” 
Height | Length Estimated | Drainage, 
River. Name or Letter. of of Capacity, Areas, 
Dam. Dam. Gallons. Miles. 
Now in use. Musrcoot River. Lakes Kirk and } nee 1,100,000,000 ) 20.45 
do. Mabopac..... | t 5.40 
do. ie celia whailann, 75 1,215 5,200 000,000 20.45 
Making a total for Muscoot river, 6,300,090,000 gallons—300,000,000 gallons per square mile per vear. 
Now in use. West Branch -...-. Boyd’s Corners Res -. 2.700, 00,000 20,00 
do. Cte asnhe «oquddecdenes 9,000,000 000 41.95 
Now in use. do. Lake Gleneida....... 180,000,000 1, 
Now in use. do, Barrett. Pond ......-- 180.000,000 1} 
Now in use, Middle Branch..... Lake Gilead. ... -..-- 200 001,000 1} 
Now in use. do. South E, Reservoir....)...0.ccccfeccecccees 4 000 000,000 21. 
do. Picked baanecssentes saad 5 R50 2,300,000,000 | 26.26 
Croton River be- 
low junction of 
West and Middle 
Mai cunest Mrucdseiavsadswsssenniaus 83 1,075 5,700,000,000 78.96 
Making total for Westand Middle Bran ches....]....--..-+ 24,260,000,000 
Equal to 310,000,000 gallons per square mile per year. 
East Branch......-.- Sti gkabeceen bouk Sh ceees 72 1,075 4,200.000,000 70.52 
do. Meeiahcadadanccedetenteas | 48 625 2,500,000 000 15.46 
do. Mawes & dn kogess +caveceeuts 80 1,275 2.300 000,009 11.19 
| Making total for E ast Branch. ......-.-+-.++ | sceeeeeeee eee eeeees 9,000,000.000 
Equal to 120,000,000 gallons per square mile per year. 
| Titieus river... .. Di Risdetisccesskss eusnese 72 920 | 4,490 000 000 93.33 
| Cross River... -.-. Ne ccccceecses seovcccccees 71 775 1 700,060,000 30.96 
| Beaver Dam Brook! O.....-.0. e0+ cree eee = 93 1,280 | — 2,210,000,000 17.32 
Totals—Gallons of storage water,..-----+.-+ seer eeee eel env eeeee ee 47 860,000,000 244.50 




















Equal to 193.009,00) gallons per square mile per year. or for 335 000,000 gallons per year per square mile, the 
storage of 131 syuare miles, or for driest year, 265,000,000 gallons per square mile per year, the storage on 180 


square miles. 


deem it necessary not only to increase the area of the 
watershed, but also to build a large storage reservoir 
at the lower part of the river, so as to secure all the 
water during freshets; and in order to average the 
quantities available during years of least and years of 
greatest rainfalls, that, as the increased amount of 
water becomes necessary from the growth of the city, 
all the storage reservoirs practicable, be built in the 
upper partofthe water-shed as contemp!ated origi- 
nally. 

In a sanitary view, I have no doubt that all trouble 
ean be obviated as to the character and quality of the 
water, except what is naturally inherent in all river 
water. 

In view of the powers of the State Board of Health as 
to sewerage. as expressed in Chapter 513, Laws of 1885, I 
will quote Edward H. Tracy, formerly Chief Eagineer of 
the Croton Aqueduct: ‘The best thing the City of New 
York could do, would be to buy the whole of the Croton 
Water Shed.” 

Respectfully submitted, 
G. W. Brrpsa, 
Chief Engineer Croton Aqueduct 


dam and reservoir—a review, or criticism, on the 
nature and bearing of the salient points of the opposi- 
tion testimony—a rebuttal, in fact, would be the most 
satisfactory method of arriving at the facts in the «ase; 
as, in truth, it is not apparent what, if any, new light 
has been shed upon this much misunderstood matter 
within the last two years; but as the resolution of your 
Board, of date 13th inst., is specific, and calis for “* views 
and reasons why the Quaker Bridge Dam and Reservoir 
should be constructed,” it becomes my duty to comply 
in accordance therewith. 

While the act of the Legis!ature of June, 1883, creating 
this Commission, does not necessarily restrict the 
water supply of the City of New York to what may be 
gathered from the Croton basin, yet it limits the opera- 
tions of the Commission to such additional supply as 
may be had from that basin. 

When the scheme of this extension was under advise- 
ment in 189%1,the then Chief Engineer, Mr. Newton, 
called several engine: rs as counsel, to aid him in 
forming an intelligent opinion upon this subject. 
Among them were John B. Jervis, E. 8. Chesbrough 
and James B. Francis—three men of ripe experience 
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Market Report of Engineering Materials. 


New York, February 18, 1886. 


Norse.—The following Market Report gives wholesale prices on 
the New York Market unless otherwise stated. Itis intended asa 
general guide to the estimating engineer. We give it with this 
caution, that, as is well understood in business transactions, the 
amount of bill, distance from market centre and conditions of 
payment will have a material inflaence on the final paying prices. 


IRON. 


STRUCTURAL LRON, 

Angles.... @ 2.00¢e 
NS 5 oa 5.0 5648 G4 ESV W iNeed, cadens od @ 2.45 
@ : 

a and channels, American ‘ @ 
Tank ’ 1. '% @ 
Shell. @ 
8_2el plates, Tank 2.5 @ 

W ROUGHT-IRON Pipe... PITTSBURGH. 


Butt welded, black Discount 42% @ 
galvanized. ... ee me 324¢ @ 
Lap welded black 7 6 @ 
caaealioed . 42% @ 
Boiler tubes si 55 
RALLS. 
Steel (large lots at mill) 
Old raiis 
Old rails, steel 
RR. spikes 
KR, splice-plates...... ......0+ oss 
kK R. track bolts, square nuts 
Barb- wire fenc ing, galvanised 
painted.. 


$34.00 
21.50 @ 22,25 
22.00 @ 23.00 


Corrugated iron 
Nails 

Iron, per keg ; 2.40 @ 2.50 
Steel do, 2.60 @ 27.5 


METALS, 


Copper. 
Lgite BUMOUIOl ss «02 .i0000005 denness0sse ‘a 
Other Brands 

LEAD. 
Com. 


$11.35 @ 11.60 
10.25 @ 10.45 
Domestic 65 4.70 
Tin-Lined Lead Pipe 
Sheet Lead 
ZINC. 
Sheet. 


Cargoes (afloat) 
Haverstraw 


FRONTS. 
Croton, aoe 


rs eo n 

Philadelphia pressed 

Trenton 24.00 @ 25.00 

Baltimore 37.00 @ 41.00 

Bult 33.00 @ 35.00 

Enameled English 65.00 @ 130.00 
American 85.00 @ 120.00 

Fire brick 24.50 @ 55.00 


CEMENT. 


rhe following price current is made up entirely from quotations 
furnished us directly by the firms dealing n each brand; the prices 
are understood to be Wholesale in New York, subject to ‘such spec- 
ial rates as large quantities may warrant: 


Alsen’s Portland Cement Works........ $2.50 @ $3.00 
BAETIJER & MeYERSTEIN: 

Hanover Port.and, 2.60 @ 2.65 
Bevioni & Co.: 

Hemmoor “ Crown” brand... ........+- 2.50 
James BRAND: 

K.B.&8.... 
BROOKS, SHOOBRIDGE & Co O. 
HowAkD FLEMING: 

Gibbs’ English Portland, 400 Ibs...-.. -. 

.B.& 8. 

Stettiner, 

Lagerdorfer, 

Fieve, A 1. Belgian. 

Koman, 

Kee ne’ s Coarse,. 

‘jne., 
Superfine 

FisHer. ERSKINE W.: 

Stettin (German) Portland Cement... 
GABRIEL & SCHALL: 

Vorwohler “ Lion” 
Hupson RIVER CEMENT Co. 
JOHNSON & WILSON: 

Saylor’s American Portland.. 
LesLey & TRINELE, Philadelphia, Pa.: 

*Giant”’ Portland 
Ualonn. “Union” 
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3.00 
2.60 


2.90 
2.95 
2.85 
2.75 
2.50 
3.00 
5.50 
8.50 
10.00 
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German 


BRB: 
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2.75 


3.10 
Rosendale.. 1.0 
2.40 


2.40 
1.50 
1,20 


5.00 
10.00 
2.85 


1,20 


New YorEK — Co.: 
gon enaele 
N.Y. & RosENDALE CEMENT Co. 
Rosendale, “ Bridge ” brand 
Sinciarr & Basson: 
K. BL. &S8 
STANDARD CEMENT Co, 
kK. THIELE: 
Dyckerhoff 
UNITED StTaTEs CEMENT Co. 


ENGINEERING NEWS AND 


Unrton AKRON CEMENT Co.: 
Akron “Star” brand, 


ASPHALT. 


Prices range per ton-- 
According to quantitv or brand, and 
whether taken from vessel or store, 


LIME. 


Rockland, common per dbl 
finishing 
State, common 
finishing.. 
Kingston, ground 
Add 25c. to above figures for yard rates. 


STONE. 


Cargo rates at New York. 
Amherst freestone. No.1 
No. 2 
light drab 
in rough 


per cub. ft. 


ry “ “ 


“ “ 


Berlin 
Berea 
Brown stone, Portland, Ct. 
Belleville, N. J. 
Granite, rough 
Common building stone per load. 
Base stone, from 2. to 6 ft. lengths, per 
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Purple roofing 
Green 

Red a 
Black Penna. (at New York) “ 


LUMBER. 
Prices for yard delivery in New York, 


Prine, Common box per, M. 
Choice 
Tally plank, 1% in.10 in. dres’d. each. 
Tally caren, & dressed com, 

SPRUCE, Boards dressed 
Plank, 1% in 

2in: 

2in. dressed 
Timber 

HeEMLOocE, Boards 

Joist, 242 X 4to4xX6in 

Oak 

CYPRESS 1, 144, 2 and 244 in 

YELLOw Prine, Girders 
Dressed floorin, 

SHINGLES, Extra shavec pine, a. 

sawed 18 i 
LatuH, Cargo rate 


per square. 
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PAINT. 


Lead, white, American dr per Ib 
in oil pure ; 
“English, B. B. in oil 
“Red, American 
Litharge 
Venetian red, American 
Indian red 
Vermillion, American lead 
Paris green 
Umber, Amer. raw and powdered per Ib. 
Drop black, Amer 
Eng.- 
Chrome green 
Oxide zine, American 
rench 


Trade Notes, 


THE Cambria Iron Co., at Johnstown, Pa., has received an 
order from the Chicago, Burlington and Quincy Railroad for 1,500 
tons of steel rails; and the Pennsylvavia Steel Company has 
booked an order for 10,000 tons for the same road. 


Tue Marshall (Tex.) Foundry and Wheel Factory have closed a 
contract with the receivers of the Texas & Pacific Railroad Com- 
pany to supply the road and its branches with car wheels and all 
its castings. 


TuE St. Louis architectural iron works have about exhaurted 
their old, and have very few new, contracts. There are at present 
only two or three large contracts not worked out. 


THe New York Locomotive Works, Rome, are now engaged 
upon three 10-wheel freight engines for the Rome, Watertown 
and Ogdensburg R. R. 


THE Brooks Locomotive Works, in Dunkirk, N. Y., have taken 
an order for three locomotives for the new Chautauqua Lake R. 
R., to be delivered early in the spring; and has received a large 
o der from the Union Pacific R. R. 


THE Akron Sewer Pipe Agency of Akron, O.. was dissolved re- 
cently, and in its piace was organized the Awerican Sewer Pipe 
Co., which will take all the product of the mills, formerly in the 
agency. 


Tue President and Directors of the Sheffield Land Oo., at a 
meeting in Montgomery, Ala., arranged to have an iron furnace 
of the capacity of 150 tons built at Sheffield. 


THE Columbia Iron Company, with a capital stock of $50,000, 
has been chartered at the Pennsylvania State Department. Work 
has been commenced on the new mill site. The centract calls 
for the mill’s completion in thirty days. 


Tue Knoxville Car Wheel and Machine Company has received 
av order from the Savannah, Florida and Western Railroad for 
4,200 wheels on axles to be delivered the first of May, when they 
change to stendard gauge. The machine department of these 
works is so crowded that they will be compelled to run night and 
day for the next four months. 


OrTawa, Feb. 9.—The prospects for this year’s lumber trade in 
the Ottawa district are reported better than for many years past. 
The cut this year will be unusually large, the output being esti- 
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mated at 600,000,000 feet. Sales have already been made t» ; 
value of $4 500 000, and the prices obtained are better than 
viously recorded. 
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Burra.o, N. Y., Feb. 9.—The plans for the enlargement of :). 
West Shore shops at East Buffalo to suit the requirements os the 
New York Central Sleeping Car Company have been re 
here. The shops will be enlarged so that 80 cars can be handled at 
onetime. The changes are estimated to cost $200,000. Aj) of ;),, 
cars of the company will be built here, as well as the making of 
silrepairs. It is expected that 600 men will be kept bu- 
the shops are finished. 
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New York, February 6.—A Montreal special says: It is |. arned 
that Canadian buyers have taken heavy deals in the Glasgow pig 
iron morket, attracted there by the unusually low prices. er 
50,000 tons have been bought by strong parties who believe pric. 
cannot go lower. The purchase was made at about 40s, and after 
it was closed prices ran up to 4982d. A large dealer here say. 
there are many Montrealers as we'l as Western foundry men a 
the deal, and that a combination is being formed to “bu 
market. 


the 


PHILADELPHIA, Pa., Feb. 7.—There are orders with the dif 
ferent steel rail manufacturers of the country estimated at «(\ 
tons. The number would in all probability be 170.000 tons, if tho 
manufacturers were disposed to accept payment for their product 
in bonds and stock of projected lines. As this class of security \s 
in the hands of financial agents in the leading business centers, 
they will undoubtedly be placed, and the orders for stee! rai}< w\\; 
eventnally be placed fer cash 10 a better advantage, both to pur 
chaser and manufacturer. The Bessemer manofacturers, at , 
meeting just held here, have decided not to increase the output 
from 1,000,000 tons to some higher figure, but to meet again and 
consider the subject when the requirements of the market make 
it necessary. 


IN the case of the Chicago Tire and Spring Works against the 
Collector of Customs at Chicago the Supreme Court has decided 


_ that the Inspector of Customs had properly classified ste) tir. 


blooms under Schedule E, Section 2,504, which requires a duty of 
45 per centum ad valorem on all manufactures of stee! or of 
which steel is a component part, and on all articles of stee! par 
tially manufactured. The plaintiffs insisted that they should 
have been classed under another paragraph as “steel in any form 
not otherwise provided for, 30 per centum ad valorem.” 


THE annual exports from Queensland are now about #1 ((),W00, 
mostly wool, preserved meats and tallow; South Australia, 227. 
000,000, mostly wool, wheat, flour ard copper; Tasmania, $4,000 (0) 
mostly wool, grain and fruits; Victoria, $90,000,000, mostly woo, 
grain, gold and flour; West Australia, $3,000,000, almost entirel; 
wool ahd lead ore.. In the five provinces there are 4,312 miles of 
railroads and 17,743 miles of telegraph lines. Instead cf the 
short lines along the coast, the railroads now cover long distances 
as the great areasare being opened up. Western Australia alone 
is 1,280 miles long and 800 miles wide, but the inbabited part of 
the province is Only 600 by 150 miles in length and breadth. 


THE copper production for the last decade is as follows in long 
Long ton 


$2) 
40) 4 


Long tons. 
19,000 


Of the 70,109 tons ounneiail last year, the Lake dented region 
is credited with 31,763; Montana, 26,560; Arizona, 10.23; other 
states and territories, 1,518. The exports were 34,375 tons: con- 
sumption 42,165; stocks December 3lst, 4,464. 


A GENERAL survey of our foreign markets reveals some points 
of interest. Chili givessigns of improvement. In Peru there is 
restored confidence. In the Argentine Oonfedera'ion trade is 
dormant, and in consequence of a deranged currency is the 
worst known for years. English and German houses suffer in 
common with all others. Australia is slowly recovering from bad 
seasons experienced by agricalturists, low prices for sugar, et 
New Zealand remains depressed. Throughout the East, in 
China, Japan and Oceanica, in the Dutch and British East Indies, 
the depression is extraordinary, and there +re no signs of re- 
covery. Among Europ’an countries the situation in France is 
pérbaps the most discouraging. 


THERE is considerable difference between the workmen and 
operators as to the c st of coke. Theformer claim that it costs 
but about $1 a ton to put coke on the cars; the operators tliat 
1.15 is nearer the mark. The following are for actual workines 
for the month of November. 


Average cost of coal toton of coke, including 


Average labor at ovens.. 
Average supplies 
Average repairs 


117.2 124.5 

The above are actual costs, not estimates, and may be taken to 

fairly represent the average, not the best locsted works. The 

items of repairs may vary somewhat, as well as the cost of coal, 

but the No. 1 is a fair cost, including royslty. The miners 

figures of cost are as follows. They represent the daily expenses of 
a bank of 40 ovens, 20 being drawn each day : 


Cost of coal (on royalty ‘4c per bushel).............-- , 
70 cars of coal (mining 27c a car) 


312% 


2.0 
1 
20 
1.6 


Charging ovens.... 


Drawing 20 ovens 
Interest on capital 
Syndicate’s commission 


Production 58 8-10 tons coke, at $1.2... 
Less daily expense............. Bx cnevetieies. <5 ikbmenbaneoesers 
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Quaker Bridge Dam and Reservoir. 


Reports of the Chief Engineer of the Aqueduct Commis- 
sion and the Chief Engineer and Consulting En- 
gineer of the Department of Public Works to 

the Aqueduct Commissioners. 


Concluded from page 119. 


DEPARTMENT OF PuBLic Works, } 
BuRcAU OF CHIEF-ENG, OF THE CROTON AQUEDUCT. 


New Yor. January 18, 1886, 
To the Hon, the Aqueduct Commission: 
GENTLEMEN: 


In response to your resolution of the 13th of Janu- 
ary, 1886. below please find a few facts and deductions 
from my past fifteen years’ experience in immediate 
charge of the distribution of water and ten years’ im- 
mediate charge ofthe supply of water of the City of 
New York. 

ist. In the year 1880 the storage reservoirs and Jakes 
in the Croton water-shed were exhausted; all the 
waters of the lakes and ponds, owned by private 
parties, were bought and vsed, and the aqueduct would 
have carried to the city 500,000 gallons more water if it 
could have been obtained. 

2d. The storage capacity of the double reservoir at 
Sodom, Putnam County, New York, will be about 8 060,- 
00.000 gallons. 

31. The City of New York to-day requires 50 000,000 
millions) gallons a day additional to give a full supply 
of water. Yesterday the consumers of water wasted, 
‘o keeptheir service pipes from freezing, 12 million 
gallons of water more than their normal use. 

ith. By the time the aqueduct is completed 10.000,000 
gallons per day additional will be required, making a 
total of 66 million gallons a day to be provided for 
principally from storage in the Croton basin. 

sth. In 1880 there were 20) days during which no 
water ran over Croton dam: 209 days multiplied by co 
million gallons per day additional water required in 
an extremely dry year, gives 12,549 million gallons of 
stored water needed in addition to all the storage now 
owned by or accessible to the city for use. 

6th. Thus inthe first dry year after the completion 
of the aqueduct, and with Sodom reservoir completed, 
the city would be short, as it is now, of storage water 
for use when required. 

7th. All the reservoirs placed on the map of the 
Croton basin by the Croton Aqueduct Department, are 
not practicable, especially as many of them would not 
fillin anv one year. 

sth. The total capacity of reservoirs practicable in 
the roton water-shed is 50,000 million gallons, inelud- 
ing lakes and reservoirs already built. As to the 
necessity of adam and storage reservoir on the lower 
part of the Croton river, I would generally state: 

The Croton river has been designated by the Legis- 
lature as the source of a further supply of water for 
the City of New York. 

The Aqueduct Commission have decided to build an 
aqueduct 14 feet in diameter. with a capacity of 325,000,- 
0 gallons per day, The capacity of the present aque- 
duct is 75,000,000 gallons per day. 

It becomes necessary to provide this daily quantity 
of 400 millions per day from the Croton basin. 


A, 
CroTon BASIN—-338 SQUARE MILEs. 
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1866..| 51.77 40,705,558 27.7 51 50 
1867..; £0.77 541,318,347 33.5 | 65 0 
1858. | 50.33 600,524,194 37. 74 8 
1869..| 48.36 456,575 841 3. | 58 80 
1470 44.65 352,505,181 21.5 | 48 102 
1871..| 48,94 352,6€5.477 21.5 44 37 
1872.2, 40,74 307 .208 408 20. 49 34 
1874 43 87 444 236 477 27.5 67 OI 116 
IST4.. 42.97 | - 427,618,305 26.5 63 | 9% 
1875..' 43.66 ; 426,021,738 | 26. | 59 | 7 
1876-. 40,68 384,911,292 wm. |. 175 
IS77../ 46.03 346 503,178 | 21. | 435 | 196 
1878..' 54.14 | 462,834,303 | 263 | 62 54 
1879...) 46.08 $52.271,737 | 25 | 47 9 
1880../ $2.52 | 243.3,000 | 15. | 39 207 
1981 {6.33 | 320 900 000 1y.7 42 169 
18%) | 55.20 405.918,679 | 24.8 | 45 70 
I883..| 43.15 255,400,000 | 15.54 | 36 161 
1884... 53.71 407,303,000 | 25.06 47 100 
185..! 45.99 314,32",000 | 19.50 42 Le 











The present available Croton river water-shed of 
338square miles hes, during the past nineteen years, 
furnished at Crotor dam an average of 396 million gal- 
lons per day with an average rainfall of 47 inches; but 
during the years 1879, 1880 and 1881 there was an aver- 
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age of only 306 millions per day, and an average rain- 
fall of 44 inches; sothatthe first immediate necessity 
is to increase the area of water-shed available by build- 
ing adam lower onthe river. The area of the water- 
shed can be increased tu 362 square miles, and the 
average rainfall onthis increased area of 24 square 
miles, atthe lower end of the basin, is nearly 60 inches 
a year. . See statements A. B. C. 


From my knowledge of the Croton river during very 
dry seasons, and espevially of the amount of storage 
necessary to preserve a large average daily flow, I 
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DEPARTMENT OF PUBLIC WORKS, 
JANUARY 18, 1988. 
To the Honorable the Aqueduct Commission: 


GENTLEMEN: 

Having had an opportunity of hearing the various ar- 
guments in opposition to the construction of the 
Quaker bridge dam, presented by such of the pub- 
lie as interested in the subject, I would respectfully 
state, that in view of the almost exhaustive character 
of the reports in the past from this Department, of the 
circumstances which call for the construction of this 


For 40) MILLION GALLONS PER Day. . 
Storage required for the 31) Million Gallons of the above not now furnished, as shown by the years. 





1879. 
Days. and pb Days, and 
Amount per Gallons, Amount per 
Day. Day. 


92 x 390 M 27,600,000 000 207 x 300 M 


17 x 287 M 4,879,009,000 8x 287 M 
18 x 263 M 4,734,000 .000 6 x 263 M 
22 x 232 M 5,104.000,000 7x 232M 
2x15 M 5,460,000 ,000 6x 195 M 
39 x 151 M 5,289 000 000 5x 157M 
18 x 105 M 1.890 000,000 8x 105 M 
24x 55M 1,320.00 ),000 18x 55M 
Totals........ 56,876,000 000 








This increased amount e#n only be obtained: 


ist. By increased water-shed at lower part of the river. 


24 Square miles equal to per day 13 million gallons x 365 .. «tee 
From storage of same by dam at lower part Of river....--.--.--..ceeeees 
2nd. From large storage reservoir, lower part of river. ... 


3d. From storage reservoirs on upper water-shed..... 


Pa COT ao ives Kegs tens 


1880, 





Isl. 
Daya, and 
Gallons. Amount per Gallons, 
Day. 

62,100.000,060 169 x 300 M 50 700,000,000 
2..95,000,000 6 x 287 M 1,722, 000.000 
1, 14x 243M 3,682 000,000 
1.5% 17 x 232 M 3 944.000,600 





1,170 000 000 33 x 195 M 6 425,000 000 


755,900,000 15x 151M 2.265.000 000 
340,000,"00 16 x 185 M 1,650,000 .100 
18 x 555 M 990,000,000 


990.000 000 


71,253,000,000 71,418,000,000 


GALLONS, 
4,750,009.000 
4.750,000,000 

25.000.000 600 
35,500,000,000 


70,000,000 000 








¢. 
STORAGE ReseRvorrs, CROTON WATER-SHED, ‘* AVAILABLE.” 


Length 


Height Estimated Drainage, 
River. Name or Letter. of ° Capacity, Areas, 
Dam. Dam. Gallons. Miles. 
Now in use. Muscoot River. Lakes Kirk and | 1.100,000,000 § 20.45 
do. OOGsccesn § 24 OI —— ' 5.40 
do. Bee a fous 75 1,215 5,200 ,000,000 20.45 
Making a total for Muscoot river. 6,300,00,000 gallons—300,000,000 gallons per square mile per vear. 
Now in use. West Branch .....- Boyd’s Corners Res oe scesdocsveccces 2.700.4 00,000 20,00 
do. eidataskhe sbatienednehe 60 1,650 9,000,000 000 41.95 
Now in use. do. Lake Gleneida....... ékecaeende token 18,000,000 }. 
Now in use. do, penn re ee eae 180 000,000 1h 
Now in use, Middle Branch..... Lake Gilead. ... .---. cee sence ee eee eee es 200 60,000 1} 
Now in use. do. South E. Reservoir. ...).....sccccfeccccccces 4 000 000,000 21. 
do. Dingde hh aneee ane héates &5 R50 2,300,000 ,000 2RB 
Croton River be- 
low junction of 
West and Middle 
SC ccathial Miateda wii dansuadecnnceaen 83 1,075 5,700,000,000 78.96 
Making total for Westand Middle Bran ches....]..-.------ 24,260,000,000 
Equal to 310,000,000 gallons per square mile per year. 
East Branch....-.--)  Lecceceeeeeee ceenee cece 72 1,075 4,200.000,000 70.52 
do. ibrcababetisnda<tccwnsaa | 48 625 2,500,000 000 75.46 
do. Me thas daRbnk x cec0aeunees R80 1,275 2.300 000,009 11,19 
Making total for E ast Branch. ......-.6--.-+| sees eeeeee eens eeeees 9,000,000,000 
Equal to 120,000,000 gallons per square mile per year. 
WG FICC ccc ce! Wi deccnsisccccccse ceccese 72 9x0 4.490.090 000 23.43 
Cross River... ...-. | a  anatew news 71 775 | 1 700.060.0008 30.96 
Beaver Dam Brook, O...-...6- 66. eens ees 93 1,280 |  2,21.0.000,000 17.32 
Totals—Gallons of storage WAtEOT,..-....6. 66 cee ceee eel eeeeeeeses| — 47,860,000,000 244.50 














Equal to 193.009,00) gallons per square mile per year. or for 335 000,000 gallons per year per square mile, the 


storage of 131 square miles, or for driest year, 265,000,000 gallons per square mile per year, the storage on 180 


square miles. 


deem it necessary not only to increase the area of the 
water-shed, but also to build a large storage reservoir 
at the lower part of the river, so as to secure all the 
water during freshets; and in order to average the 
quanti'ies available during years of least and years of 
greatest rainfalls, that, as the increased amount of 
water becomes necessary from the growth of the city, 
all the storage reservoirs practicable, be built in the 
upper partofthe water-shed as contemp’ated origi- 
nally. 

In a sanitary view, I have no doubt that all trouble 
ean be obviated as to the character and quality of the 
water, except what is naturally inherent in all river 
water. 

In view of the powers of the State Board of Health as 
to sewerage. as expressed in Chapter 513, Laws of 1885, I 
will quote Edward H. Tracy, formerly Chief Engineer of 
the Croton Aqueduct: ‘The best thing the City of New 
York could do, would be to buy the whole of the Croton 
Water Shed.” 

Respectfully submitted, 
G. W. BrrpsaLt, 
Chief Engineer Croton Aqueduct 


dam and reservoir—a review, or criticism, on the 
nature and bearing of the salient points of the opposi- 
tion testimony—a rebuttal, in fact, would be the most 
satisfactory method of arriving at the facta in the ‘ase; 
as, in truth, it is not apparent what, if any, new light 
has been shed upon this much misunderstood matter 
within the last two years; but as the resolution of your 
Board, of date 13th inst., is specific, and calls for “ views 
and reasons why the Quaker Bridge Dam and Reservoir 
should be constructed,” it becomes my duty to comply 
in aecordance therewith. 

While the act of the Legis!ature of June, 1883, creating 
this Commission, does not necessarily restrict the 
water supply of the City of New York to what may be 
gathered from the Croton basin, yet it limits the opera- 
tions of the Commission to such additional supply as 
may be had from that basin. 

When the scheme of this extension was under advise- 
ment in 1891, the then Chief Engineer, Mr. Newton, 
zalled several engine: rs as counsel. to aid him in 
forming an intelligent opinion upon this subject. 
Among them were John B. Jervis, E. 8. Chesbrough 
and James B. Francis—three men of ripe experience 


















































































130 


and of acknowledged national reputation as hydraulic 
engineers. The entire question of city supply came 
up, and all possible sources were discussed, and in the 
several reports made by the above named, their 
opinions were recorded in favor of the Croton basin as 
the source of supply—not that the supply thence might 
not ultimutely prove inadequa’e tothe wants of the city 
—but, that for reasons stated, the yield from this basin 
should first be exhausied before looking elsewhere, 
and in the presumed necessity for utilizing the flow 
from this basin to the utmost ertent possible, the im- 
pounding of the water, at the /orrest available point of 
the water-shed, became a matter of the first impor- 
tance. In fact, unless the basin can be dammed near 
its outlet, the muximum of flow from it for economic 
uses cannot be had. This principle is too well recog- 
nized to call for any argument. The statement of Mr. 
Newton, under a resolution of the Mayor’s Commission 
on water supply, of date February 21, 1883, calling for 
information relative to storage, gives an illustration of 
this principle as applied to the Croton basin. when he 
shows (on page 11), ‘that the additional area gained by 
placing the damas proposed near the mouth of the 
3 s 


‘ELEVATION: 


Croton. at the end of the water-shed, is 115.39 square 


miles out of a total shed of 361.82 square miles.” It 
would seem that this evidence, failing any question of 


its accuracy, should suffice for upholding the con- 
struction of the Quaker bridge dam and reservoir, as 
proposed. 

The Chief Engineer of this Department, in response 
to the resolution of the 13th inst., gives the results of 
experience derived from nearly a seore of years de- 
voted exclusively to the practical details connected 
with the water supply from the Croton shed, and its 
distribution in the city, with its bearing on the ques- 
tion of a dam near the outlet of the Croton, with all 
needed detail. I might properly confine myself toa 
concurrence in the conclusions which he has reached; 
but, in addition, I trust that a brief statement of some 
general principles applicable to this case will not be 
considered as irrevelant. 

Had the distribution of the rain-fall in 1881 been dif- 
ferent, acontingeney within the range of probability, 
the total yearly falland average daily flow remaining 
the same as in 188), yet the length of drought might 
have been sensibly inereased, and with it the difficulty 
of meeting the deficiency by a storage reserve. For in- 
stance: the arerage daily flow of the Croton basin in 1880 
was 244 million gallons, or 156 millon gallons less than 
the combined capacity of the Aqueducts, but for 209 
days of that year no water passed over the dam, that 
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flow from the basin being less than 100 million of gal- 
lons daily, or much less than one-half the estimated 
daily average for the year; and the deficiency below the 
capacity of the Aqueduets, for that length of time. 
would have been in excess of 250 million gallons daily 
instead of 156 million, while the discrepancy would in- 
crease with every additional day during which no water 
passed overthe dam. These meteorological uncertain- 
ties must be met, not by aingenious paper estimate of 
the interposition of possible rain storms, but by a lib- 
eral capacity for storing freshet water. In fact, the 
best possible position which the locality affords is 
ealled fer. 

Notwithstanding the vital importance to modern cities 
of the water supply, the history of all these works fur- 
nish evidence that the principle of averages, wherever it 
has been followed as a guide, is fallacious and m'slead- 
ing, and that any gravity supply based upon it will be 
liable to failure. The principle now recommended by 
the most experienced men in England, with a climate 
certainly no drier then our own, is that a storage ca- 
pacity of 150 days’ use will suffice for localities with 
large rain-falls, but in drier districts no less than 200 
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Plate 10.—6 inch Gate, (See Page 114.) 
days’ use is to be relied upon. Judged by this stan- 
card, and considering our rain-fall as medium, we 
should have storage for 175 days, which, with the re- 
quirement of 400 million gallons daily, would be 70,000 
million of gallons—a result reached by Chief Engineer 
Birdsall, by a much more detailed method of computa- 
tion, in his report of this date. 


Such are the principles in brief, which demand the 
construction of the Quaker Reservoir, viz,, it will im- 
pound more water in greater body, which is an element 
of wholesomeness, than will any system of reservoirs 
which it is possible to construct onthe Croton basin in 
lieu of it. 


Other reservoirs will become necessary before the 
limit of the capacity of the water-shed is reached. 
These will be of necessity comparatively small, and will 
come in play from time to time, as the needs of the city 
may point out as desirable; but if nearly one-half of 
the total storage required can be had in one reservoir, 
it is surely the part of wisdom to provide it in bulk, 
rather than to distribute it in a half dozen shallow tanks; 
and this, without reference to the relative economy of 
the two methods. The cost becomes a secondary con- 
sideration in comparison with increased efficiency and 
purity, and as whatever objections have been urged 
against this reservoir, they all culminate‘in the alleged 


impurity of this method of impounding the flow {, m 
the Croton basin, I may be pardoned for an addition, 
word or two on this important subjeet of its purity. _ 

The length of the Quaker reservoir will be som. 
fifteen miles, with varying widths to over half a py 
and depths increasing gradually to 150 feet or ¢ 
abouts; the direction of the shore line taking eyer, 
possible point of the compass, and open to brew. 
from all directions, receiving daily accessions of watay 
from the shed above, the aqueduct below making 
daily drafts upon its contents frequently in excess t 
the influx; with varying currerts, never wholly sup- 
pressed, under constantly varying atmospheric ehanges 
of temperature, and modified by the irregularities oy 
sides and bottom. 

That a body of water so circumstanced, should . ver 
become stagnant, is beyond the range of nossili|ity. 
If it were a natural Jake, no one would venture for , 
moment to anticipatesuch a result, and, save for q 
short time when first filled, the conditions will differ jp 
no essential from that of a natural body of water, 

The wash into it from its slopes will be no greater 
nor differ from what would be the case, were jt , 


al 
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natural lake. If the freshet water from the entire 
basin isto be collected in reservoirs scattered over its 
surface, as their advocates claim can be anticipated. 
and which, in truth, is essential to utilizing the maxi- 
mum flow from the basin, then the wash of objectiona- 
ble matter from the surface of the drainage area is 
equally great, whatever method be adopted which 
secures the entire flow, with the disadvantage in the 
case of the smaller reservoirs, of depositing the 
material in shallower receptacles; and when, after ac- 
curzulating to an objectionable extent, it is flushed out 
by means of appropriate waste gates, it must pass for 
settlement into the present Croton Lake, or Muscoot 
reservoir (if the latter be built), to be drawn, it may be, 
into the city; whereas, if it be desirable to flush out the 
lower strata of the Quaker reservoir, by the means 
provided to that end, it would be swept into the Hudson 
river. This latter means as a necessity, never Wil 
arise probably, though provided for, to quiet apprehen- 
sion upon that point. 


The population on the water-shed gives about eleven 
acres to each inhabitant,and about 120 acres to each 
house, and with the refuge fromall animal life depos- 
ited on, or in the earth, as Sq¢ustomary in the country. 
Dame Nature bas provided a njeans by which ten times 
this population would not poison an inhabitant of 
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Plate 11—8 inch Boston Gate. 
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New York, fifty miles distant. Decaying vegetable 
matter, though disagreeable, cannot be considered as 
noxious. Animal excreta is a pollution, waich, but for 
the principle of Nature alluded to, would render water, 
gathered from any occupied land, objectionable. This 
principle may be thus stated. The substances forming 
animal exereta are extremely unstable in their chemi- 
cal composition, and in the presence of oxygen they 
are constantly tending to change, this change involv- 
nga destruction of their noxious properties by their 
conversion into inert, harmless compounds. This 
change may be brought about by exposure to the air, 
or the free oxygen which most waters contain, and 
Were it not so, and in daily operation, the rivers of the 
World, washing inhabited shores, instead of being of 
almost universal use as potable water, would long since 
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(See Page 114.) 


Plate 12.—36 inch Gate. 


(See Page 114.) 


have been found inimical to public health. So that the 
scattered inhabitants, together with the animals inci- 
dent to rural life, have no ill effect whatever upon 
water draining from the surface into streams of any 
magnitude. But where dense settlements occur, as of 
towns, and human exereta, instead of being deposited 
in the earth, and rendered subject to the action of the 
above natural law, is coilected and discharged by drains 
and sewers direct into the streams, unless the volume 
of the latter be very great, the water would be prejudi- 
cial to the public health. Therefore, the drainage 
from sewered towns should by law undergo some effi- 
cient purification before being admitted into any 
stream which is liable to be used for domestic pur- 
poses. 

The above refers to healthy excreta alone, which a!- 


mits of ready treatment in the way of purification by 
combined irrigation and filtration. We hear now, how- 
ever, in the progress of science, of “disease germs,” 
which nothing short chemical agent will 
destroy. What, and whence they are, nobody knows, 
but one thing is certain, if these germs are living 
organism, as stated, no amount of filth, however con- 
econtrated, can of itself suffice to generate them, how- 
ever well conditioned it may be for their subsequent 
development. Life can only spring from life. These 
germs may feed and inerease through filthy surround 
ings, but they cannot be generated by it; and this 
points to the only sure method of destruction, as 
clearly within the province of the physician to carry 
out, under the authority of intelligent health boards. 

I have ventured merely to touch upon this subject of 
proper sanitary methods, and so far as to assure the 
fearful, that there is no danger to health, now or in the 
hereafter in the use of impounded Croton water, which 
an intelligent application of the means at our disposal 
will not suffice to render harmless, 

Respectfully submitted, 
Junius W. ADAMS 


Consulting Engineer 


of some 


a 


Municipal Engineering; Paper No. 1." 


BOSTON, MASSACHUSETTS. 
(Continued from page 116.) 


As showing the condition of the old sewerage 
system of Boston we introduce here Plate 16 
from Mr. Clarke‘s book: each one of these 
‘common types’’ is drawn from an actual 
sewer or drain examined and measured in the 
course of the surveys for, and construction of 
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the improved sewerage. Very many of these 
are still in daily service, and of many others 
there is literally no record, except the know- 
ledge that a sewer of some kind exists in cer- 
tain streets. Mr. Clarke states that probably 
one-half of the larger main sewers are built of 
wood and have flat bottoms. 

No steps looking towards an improvement 
upon this dangerous condition of affairs were 
taken until about 1870, at which time the aver- 
age annual death rate was about 25 per 1000. 


_*Copyrighted by the Engineering News Publishing 
Co., 1886, 
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The consulting physicians in the year named 


sent a plan for the future wants of the city. 
addressed the authorities, pointed out the 


The Mayor accordingly appointed as mem- 


many existing evils and declared the urgent _ bers of this commission, E.S.Chesbrough, C.E., 
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Plate 17.—Types of Modern Boston Sewers. Improved Sewerage System. 
necessity of a better system of drainage. 
After several ineffectual efforts, the City Coun- 
cil, on March 1, 1875, authorized the Mayor 


Moses Lane, C. E., and C. F. Folsom, M. D., 
gentlemen of exceptional professional attain- 
ments and reputation. The commission at 


to appoint a commission made up of two civil 
engineers of experience and one person skilled 
in sanitary science, who were to examine and 
report upon the then existing system and pre- 


once went to work and practically recom- 
mended two main drainage systems, one for 
each side of the Charles river; the one on the 
south to have its outlet at Moon Island (see 


Plate 1), and the one on the north to discharge 
at Pt. Shirley, both opening into the sea at 
points remote from the city and from dwe!. 
lings. The general features of both systems 
were identical : these were intercepting sewers 
along the water-front of the city to receiv. 
the flow from existing sewers; main sewers 
into which the former were to empty and con- 
duct the sewage to pumping stations; pum)- 
ing machinery to raise the sewage about 35 
feet, and outfall sewers leading from the 
pumping stations to reservoirs at the final 
point of discharge; in these reservoirs the 
sewage was to be allowed to accumulate during 
the latter part of the ebb-tide and the whole 
of the flood, and to be let out into the har|or 
only during the first two hours of the ebb-tide. 
The commission estimated the cost of the }ro- 
posed work as follows ;— 


Territory south ot Charles river.... 
oe north ee se se 


$3,746,500 
2,804.564 
Total, $6,551, 64 

Ater the usual amount of opposition from 
citizen ‘‘experts’’ and other objectors to 
municipal improvement, the recommenda‘ ions 
of the commission were accepted, and on Aji 
11, 1876, the Massachusetts Legislature passed 
an Act empowering the city to construct the 
system lying to the south of the Charles rive: 
and discharging at Moon Island. The whole 
subject was put into the hands of a Joint 
Special Committee of City Councils on Im 
proved Sewerage, and in July 1876 the first ap- 
propriation of $40,000 was made for surveys, 
ete. The engineering was placed under the 
charge of Mr. Joseph P. Davis, C. E., then 
City Engineer, and to this gentleman’s ripe ex- 
perience and professional skill tke City ot 
Boston is indebted forthe very effic:ent man- 
ner in which the suggestions of the commis- 
sion of 1875 were earried into execution. As 
the examination progressed, Mr. Davis found it 
expedient to make some radical modifications 
in the original scheme, notable in the manner 
of crossing Dorchester Bay. The City Engi 
neer was ably seconded in this important 
work by Mr. Eliot C. Clarke, C, E.,who was very 
early appointed engineer-in-charge of the 
surveys and investigations and the final total 
construction. 

Without entering into the details of this 
work, for which we must again refer our 
readers to Mr. Clarke’s book, we will only say 
that on Jan. 1, 1884, the greater portion of the 
Main Drainage Works were in such astate of 
completion as to permit its use for disposing of 
the sewage from a great part of the city, and it 
was then put into operation. Since that date 
the system as then contemplated has been 
practically completed. The total expenditure 
upon this work January 1, 1885, has been 
$ 5,168,456.01. 

The average daily quantity of sewage pum)- 
ed in dry weather is 24,000,000 gallons; to do 
this work the average consumption of coal is 
3} tons. The largest amount pumped in any 
one day was 81,280,000 gallons, though even 
this rate has been exceeded for a few hours at 
a time. 

As illustrating the latest practice in deal- 
ing with the sewerage of Boston, we will make 
some further extracts from Mr. Clarke’s work. 
coupling with them the results of a personal 
examination of the improved sewerage system 
of that city. 

In calculating the probable amount of 
sewage to be dealt with and the consequent 
size of the sewers in the new system, it was 
first necessary for the engineers to assume 
some limit of territory tributary to the ifter- 
cepting sewers. An area of 58 square miles 
was tuken as indicated bythe natural surface: 
of this area about 46 square miles was land 40 
or more feet above low tide, and, as suggested 








by the Commission, could be drained by a 
high-level intercepting sewer if necessary and 
This 


conveyed by gravity to Moon Island. 
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were assumed for purposes of calculation, as 
tributary to the proposed intercepting system. 


The prospective population was estimated 
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Plate 19.—Catch-bucket under Ventilated Man-hole Cover. 


left 12 square miles below grade 40 that must 
forever drain into the low-level system. But 
4s it will be long before the high-level system 
will become absolutely necessary and built, 
existing sewers above grade 40 had to be pro- 
vided for, and consequently 20 square miles 


at 62} persons per acre, or 800,000 in total, in 
all calculations effecting the main sewer; but 
in proportioning the branch intercepting 


‘sewers greater densities of population were 


taken. The amount of sewage per individual 
was estimated at 75 gallons, or 19 cubic feet, 
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in each 24 hours. The maximum flow of 
sewage was estimated at one and one-half 
times the average flow due 10 cubic feet per 
day. On this basis the maximum flow of 
sewage to be provided for was :— 


800,000 xk 10 





- -X 1.5 = 138.88 cu. ft. per second. 
24 x 60 x 60 
This amount was nearly doubled by adding 
to it 100 cubic feet per second as a provision 
for rainfall, or about one-fourth inch of rain- 
fall in 24 hours per acre ot tributary territory. 
In practice, however, it was intended to admit 
little if any rainwater except from regions 
where the cellars were subject to flooding. 
The inclination given the main sewer was 1 
in 2,500, and it was designed (as were all the 
sewers) to flow about half full with the maxi- 
mum amount of This rule was 
adopted because it saved about 3 feet in depth 
of exeavation over the whole system and 3 
feet liftin pumping: it also provided storage 
room for anv large additional amount of 
sewage due to an intermission in pumping or 
from rain; it likewise gave more head-room 
for the workmen entering the sewers. In 
designing the smaller intercepting sewers, 
the method employed was about as follows :— 
The district to be drained, and its area in acres, 
was ascertained; then the largest population 
which might by any chance occupy this area 
in the future was—guessed at; the average 
amount of sewage proper due to this estimated 
population was next doubled for safety and an 
amount added for rainfall of about one-fourth 
inch in 24 hours. If an intercepting sewer 
large enough to carry this total amount when 
flowing half full, was still too small to be 
entered conveniently, its size and sometimes 
its height only was increased to the required 
dimensions. 


sewace, 


Velocities of flow were calculated by the 
formula V = C y #I, with Mr. Kutter’s co- 
efficients, using .013 as the co-efficient for 
roughness. 


We give Plate 17 from Mr. Clarke as a con- 
trast to the ‘*Common Types’’ before shown. 
In this plate, Figs. 1 and 2 show the usual 
method of constructing the main sewer which 
is 10 feet 6 inches in inside diameter to the 
junction with the South Boston intercepting 
sewer; rubble side walls were built for the 
greater portion of the distance. Fig. 3is the 
bond used in the spandril; Figs.5 and 6 are 
man-hole connections, these structures are 
about 400 feet apart; the wrought-iron step 
used is shown at Fig. 7, and the man-hole 
cover and bucket at Fig. 8. This cover and 
bucket (further shown in Plates 18,19) has 
been very generally adopted in the improved 
sewerage, and is found to answer well; the 
cover is perforated for ventilation, and the de- 
sign shown is the result of careful study and 
trial as to the size of openings, arrangements 
of ribs, ete. The bucket is intended to catch 
any detritus from the road way and prevent mis- 
cellaneous rubbish from passing intothe sewer ; 
they are made of galvanized iron well coated 
with tar, and can be lifted out, emptied and 
replaced, as occassion may require. Fig. 9 
shows a portion of the sewer where it was tun- 
nelled through conglomerate rock and coarse 
sand. Fig. 10isa part carried over a bed of 
marsh mud 20 to 86 feet deep; in this case the 
intended street was tirst filled in and the 
sewer built of wood in this filling, as shown, 
and finally lined with 4inches of brick work. 
The wooden shell was formed of 4-inch spruce 
plank, 10 inches wide, every fourth plank 
wedge-shaped, and the whole spiked and tree- 
nailed together. The average cost per lineal 
foot of this sewer complete was $56. It has 
now settled in a long curve, 18 inches below 
the original grade line at the center; but has 
received no apparent damage. Fig. 11 shows 
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a portion of the sewer where it passed within 
35 feet of a large gas-holder, sheet piling was 
here used as a precaution, and the trench was 
back-filled with concrete to crown of the arch. 
Figs. 12 and 16 are side-entrances and boat- 
chambers. the opening to the street being rect- 
angular, 11 by 4 feet, to permit a boat to be 
lowered. Fig. 13 shows a pile foundation. 
Figs. 14 and 15 are tunnel sections, and Fig. 4 
shows a portion of sewer broken by improper 
back-filling and afterwards rebuilt. The total 
cost of 3.2 miles of main sewer was $606,031, or 
an average of $36.09 per lineal foot. 
TO BE CONTINUED. 
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Railway Safety and Economy. 


Mr. ©. P. Sandberg has prepared for the 
institution of Civil Engineers a paper on “ Rail 
Joints and Steel Rails,’’ which call attention 
to several important defects in tne present 
systems of railway permanent way, and offers 
suggestions for theirimprovement. The first 
part of the paper deals with the fractures of 
rail joints in the United States, which have of 
late been very frequent, but hitherto no sim- 
ilar experience has occurred on European rail- 
ways using the same form of rail joints. The 
author believes that in the United States both 
the rails and the rail joints are becoming too 
weak for the greatly increased traffic, al- 
though they may have been sufficient at the 
time the roads were laid down. The second 
part of the paper refers to the wear of steel 
rails in different countries, and the author 
shows that the English railways, in substitu- 
ting steel for iron rails, increased the 
weight of the rails in order to meet the re- 
quirements of a heavier traffic; whereas on 
the Continent of Europe as well as in the 
United States of America this has not been 
done. The practical result of this state of 
things is found to be that English railways, 
so far as the permanent way is concerned, are 
the best in the world, and achieve a marimum 
of safety and economy in maintenance of road 
and rolling stock, notwithstanding that higher 
speeds are employed than anywhere else, not 
to speak of the greater comfort of traveling on 
good roads. On the Continent of Europe the 
flange rail generally employed is in many lo- 
calities much to weak. Some of the Continen- 
tal railways have quite as heavy traffic as the 
English trunk lines, and even heavier engines 
are employed ; but the permanent way has by 
no means been strengthened to the same ex- 
tent. The needs of international through 
traffic as now carried on, demand in the au- 
thor’s opinion, the use of heavier permanent 
way, and he calculates that to meet such re- 
quirements, the flange rails used on Continen- 
tal lines should, to compare with English 
lines in cost and efficiency, weigh not less 
than 100 pounds per yard, instead of 70 pounds 
to the yard, the weight of the rails row used. 
The author also believes that in many cases 
where steel have superseded wooden sleepers 
they have not been sufficiently strong, and 
that in order to effect the increased economy 
anticipated from their use, they should be 
made considerably stronger than those hither- 
to laid down.— Herapath’s Journal. 


Tire Drains anp Higuways.—Hon. E, M. 
Haines. of Waukegan, IIll., President of the 
State Highway Commission, has written to Col. 
Charles F. Mill, Secretary of the State Board 
of Agriculture, in which he suggests that the 
tile-makers of the State and the Commission- 
ers of Highways hold a joint Conyention in 
Springfield, I]., April 27 next,for the purpose 
of taking concerted action in regard to asys- 
tem of improving the public highways by tile 
draining and otherwise. 
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Proposed Harlem River Bridge: First Prize 
Plan. 


The project of bridging the Harlem river in 
the immediate neighborhood of the High 
Bridge has been agitated since 1869. It was at 
‘irst in the hands of the Commissioners of the 
Department of Public Parks, and in 1883 this 
Commission called for plans under an Act of 
the Legislature of 1874 and received designs 
for both stone and iron or steel bridges, but 
no action was taken in the matter. Last year 
(1885) a new and special Commission was 
formed, composed of three members, one to be 
uppointed by each of the following city of- 
ficials, viz: the Mayor, the City Comptroller, 
and the President of the N. Y. Board of Alder- 
men. Under this latest Act of the New York 
Legislature, an Act which gave almost un- 
limited powers to the Bridge Commission, 
Messrs. Jacob Lorillard, David James King, 
and Vernon H. Brown were appointed as Com- 
missioners and under date of October 22nd, 
1885, these gentlemen invited engineers and 
bridge builders to tender plans for the pro- 
posed structure. 

The site of the bridge across the Harlem 
river was to be north of the present High 
Bridge, and *‘not more than half a mile there- 
from ;’’ the river at this point is 400 feet wide 
between the established bulk-head lines and 
the banks are high, rocky and precipitous. 
The purpose of the bridge was the improve- 
ment of this annexed district of the City of 
New York, by providing means of communica- 
tion between the two banks of the river in 
connection with the long-talked-of improve- 
ment of the Harlem river itself for com- 
mercial purposes. 

The ‘‘ memoranda ’”’ issued by the Commis- 
sioners, under the date above given, specified 
that the bridge and its approaches would be 
about 2,000 feet long; that the ‘clear river 
space between the bulkhead lines ’”’ should be 
400 feet ; the roadway of the bridge at least 145 
feet above mean high tide, and the width of 
the bridge at least 80 feet, viz: 50 feet of road- 
way and two sidewalks, each 15 feet clear. 
The passage-ways beneath the bridge for 
streets, avenues and railroads were defined in 
location and width upon a plan and profile 
submitted to those proposing to tender. 

The following were ‘‘suggestions”’ pre- 
sented with the ‘‘memoranda”’ for the guid- 
ance of engineers, and departure therefrom in 
plans submitted was to be specially noted 
upon such plans :—The masonry of piers, abut- 
ments, ete., was to be on solid rock, though, if 
directed by the Engineer, piers supported on 
piles surrounded by conerete would be per- 
mitted in certain places. The masonry was 
to be faced with granite, and the interior stone 
was to be granite, gneiss, or limestone. The 
superstructure of the bridges was to be of 
steel, excepting certain designated parts of 
wrought or cast-iron. This steel was to have 
an ultimate strength on full-sized sections of 
60,0000 pounds, and an elastic limit of 36,000 
pounds per square inch, with an extension of 
at Jeast 10 per cent. The wrought-iron was to 
have an ultimate strength of 45,000 pounds, an 
elastic limit of 26,000 pounds and an extension 
of at least 10 per cent. The bridges were to 
be designed for an estimated dead load of 200 
pounds per square foot, also a wind pressure 
of 400 pounds per lineal foot and a live load of 
100 pounds per square foot of roadway and 
footwalk. 

These being the general conditions under 
which engineers were called upon to submit 
plans, and Hon. Wm. J. McAlpine, C. E., 
being appointed as Consulting Engineer to 


the Commission, a number of plans were pre- - 


sented in competition for the three prizes 


offered, of $1,500, $1,000 and $500 for the three 
designs selected ; all designs were to be ac- 
companied with specifications and approxi- 
mate estimates of cost. The second prize 
plan designed by Wilhelm Hildenbrand, C. E., 
was illustrated in the last issue of this 
journal ; the first prize plan of C. C. Schneider, 
C. E., the designer of the Niagara Cantileve; 
bridge, is now illustrated and described as 
follows :— 

The bridge proposed by Mr. Schneider con- 
sists of two metallic arches, each of 410 feet 
clear span, with masonry piers and ap- 
proaches. One of the main arches spans the 
entire width of the river with a clear height 
of 110 feet above mean high tide at the center, 
and the other arch covers the whole distance 
from the eastwardly bank of the river to 
Sedgwick Avenue. The masonry approaches 
on both sides are as nearly symmetrical as it 
was possible to make them, so as to accommo- 
date the street crossings and the conditions of 
the profile. These approaches consist of 
masonry arches of 80 feet clear span, retain- 
ing walls and plate-girder spans across both 
the Boulevard and Boscobel Avenue. The 
grade of the roadway is 150 feet above mean 
hightide. The floor of the bridge is 80 feet 
wide in the clear, 50 feet roadway and two 
sidewalks of 15 feet each; with an ornamental 
iron railing on the outside of each footwalk 
over the metallic portions of the structure, 
and a stone balustrade overthe masonry por- 
tions. The footwalks over the piers are bayed 
and the space tbus provided is furnished with 
seats. Communication between the bridge 
and the Boulevard and Boscobel Avenue is 
afforded by stone stepson each side of the 
bridge. 

Each of the main spans consists of six 
separate braced metallic arches, spaced 14 
feet between centers and connected laterally 
and transversely by a system of lateral and 
sway-bracing. These arches support the 
bridge floor on iron columns, which latter 
earry longitudinal girders, to each of which 
transverse iron floor beams are attached, and 
on which the roadway and footwalks are 
supported. The transverse floor beams over- 
hang the arches 6 feet, and the projecting ends 
are supported by ornamental brackets, thus 
forming a cornice. A cross-section of the me- 
tallic structure at the center of the arch is 
shown in Plate 2, Fig. 2. The arches are 
hinged at the springing in order to make the 
strains well defined and capable of exact 
analysis and calculation. The detail drawing 
shows the end of the arch and the hinge. The 
metallic superstructure is of the American 
pin-connection type. 

The sections composing the chords of the 
arches are made up of steel plates and angles; 
they are two feet deep and latticed top and 
bottom. The web system is of wrought-iron, 
the radial struts consisting of 12-inch chan- 
nels, latticed on the open sides; the diagonals 
are iron tension bars. All pins are of steel, 
and the end pin forming the hinge is 20 inches 
in diameter and rests on a steel pedestal, sup- 
ported on a steel bed-plate, which rests on the 
masonry skew-back and is anchored thereto 
by heavy steel bolts. The vertical posts carry- 
ing the floor-system vonsist of 12-inch chan- 
nels latticed on the open sides and hinged to 
the pins of the upper chord of the arch; these 
posts are stiffened by horizontal struts made 
of 10-inch channels latticed. 

The wind and sway-bracing is arranged in 
the following manner :—Horizontal struts are 
attached to the main pins in the upper and 
lower chords of the arches and to the vertical. 
posts at the points of intersection with the 
longitudinal stiffening struts, connecting the 
arches and vertical posts transversely. These 
struts consist of 7-inch chanhels latticed, and 
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PROPOSED HARLEM RIVER BRIDGE. 


DESIGNED BY O. 0. SOHNEIDER, O. E., NEW YORK. 


( For Description, see Page 129.) 


AWARDED FIRST PRIZE BY THE HARLEM BRIDGE COMMISSION, 


1886. 
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the bents thus formed are braced laterally 
and transversely by iron rods. 


The roadway is of plates of corrugated iron, 
j.inch thick, resting upon the longitudinal 
floor beams and covered with concrete shaped 
to the cross-section of the roadway. On top 
of the concrete is a layer of Trinidad asphalt 
and above that blocks of granite 7 inches 
thick. The footwalks are paved with diago- 
nal tiles of blue stone, with rows of white 
marble tiles on each side and a granite curb. 
These footwalks are laid on concrete, sup- 
ported by corrugated iron as under the road- 
way. 

For all parts of the metallic structure mild 
steeland wrought-iron are to be used, cast- 
iron being employed only in the cornices and 
ornamental parts. 


The foundations of the piers are to be car- 
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For members subject to one kind of strain 
only (all tension or all compression): 


Minimum S 
a 10,000 1+ : - for wrought-iron 
Maximum § 


Minimum S 
a 12,000 1 y for steel 
; Maximum 8S 


Maximum S denoting the greatest and 
mum S theleast strain which comes 
member. 

For riveted work in tension, only nine- 
tenths of the permissible strain @ per square 
inch of net section has been allowed. 

For pieces subject to alternate strains of 


Mini- 
upon a 


tension and compression 


a 10.000( i-—: 


a 12.000( i—* - for steel 
Maximum S 


Minimn™ S 





: , for wrought-iron 
Maximum SS” 


Minimum S 
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The shearing strain on rivets, bolts or pins 
per square inch of section shall not exceed 
four-fifths of the permissible strain a per 
square inch; and the pressure upon the bear- 
ing surface of the prejected semi-intrados of 
the rivet, bolt or pin hole shall not exceed 
and one-half times the permissible 
strain a. 

The bending strain on the extreme fiber of 
pins shall not exceed 15,000 pounds per square 
inch for iron and 20,000 pounds 
inch for steel. 

The wind bracing is proportioned for a wind 
pressure of 400 pounds for lineal foot. The 
strain allowed on lateral and sway-bracing, 
and all other members, which are strained by 
wind pressure only, shall be 15,000 pounds per 
square inch for wrought-iron and 18,000 
pounds for steel, properly reduced for com- 
pression members, 


one 


per square 


| 


-_—— 25+ - ——- 


Granite Pavement 
ep a r 
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Plate 2.—Harlem River Bridge: Details. *Fig1. Detail of Hinge at Springing of Arch. Fig 2. Hal Sectior at Center of Arch. 


ried to the solid rock. The masonry is to be 
faced with granite laid in courses 20 to 30-in, 
thick; the interior to be of limestone or other 
approved stone in courses corresponding with 
the face work, and all masonry will be first 
class, rock-faced work, with beds and joints 
dressed to one-quarter inch, excepting coping: 
cornices and parapets which are to be fine cut 
work, 

The structure is proportioned to sustain the 
following loads, viz :— 

Besides the weight of the structure itself, a 
floor weighing 200 pounds per square foot, and 
a live load of 100 pounds per square foot, eon- 
sidered in positions and under conditions giv- 
ing the greatest results. 

The floor girders are proportioned for a 20- 
ton street roller of the usual pattern. 

Strains resulting from ehanges of tempera- 
ture have been provided for. corresponding to 
a variation of 150° Fahr. 

The maximum and minimum strains in com- 
pression and tension as found for the above 
mentioned loads, were used in determining 
the permissible working strain in each mem- 


ber of the structure according to the following 
formule; 


Minimum S denoting the smallest and Maxi- 
mum S the greatest strain upon the members 
aceording to their numerical values and re- 
gardless of their signs. 

For compression members, the allowed 
working strain per square inch is reduced ac- 
cording to the following forniula :— 


a 
b ” alt 
1 > 
8 Er* 
where a = permissible strain previously 
found. 
b = allowed working strain per square 


inch. 
| = length of member in inches. 
r = least radius of gyration of the sec- 
tion in inches. 
modulus of elasticity of the ma- 
terial, which has been assumed 
as 26,000,000 for wrought-iron as 
well as for steel. 

In members subject to combined compres- 
sion and transverse strains, the maximum 
compression per square inch on extreme fiber 
shall not exceed the allowed working strain } 
for compression members, § tz 


> 
E= 
% = 


All parts of the metallic structure are so 
designed thatthe strains coming upon them 
can be accurately calculated. And all details 
are arranged so as to be accessible for insp¢ c- 
tion, cleaning or painting. No metal is used 
less than j-inch thick. The pressure of bear- 
ing plates on the masonry has been limited to 
250 pounds per square inch. 

In this design, as will be seen by reference 
to the plans, no attempt has been made at 
elaborate ornamentation; the object of the 
designer having been to make the structure 
well proportioned in all its parts, symmetrical 
as a whole, imposing in appearance in keeping 
with the magnitude and importance of the 
work and as an example of the best practice of 
moiern bridge engineering. 

The estimated cost of the whole stiucture 
complete is $2,075,000. ‘The quantities of ma- 
terial in the structure are as follows: 


110,000 Cubic yards, Masonry. 
12,000 Coner+te. 
3.609 Square * Granite block pavement, 
57,000 ’ feet, Blue stone and Marbie tile footwalk, 
2,000 Lineal Stone balustrade. 
6.009 Tons. Iron and Steel. 
2,040 Lineal feet, Hand-railing, 
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Adams,three civil engineers of ripe experience, 
who have devoted some decades of their pro- 
fessional lives tothe study ofthe requirements 
of the Croton water-shed, should be a suffi- 
ciently convincing answer to the query as to 
“Why the Quaker Bridge Dam should be 
built.”’ 

As Mr. Adams remarks, the query itself is a 
peculiar one to come from the Aqueduct Com- 
mission at this stage of the game; and it looks 
very much asif the said Commission was thus 
seeking an excuse before the public for the two 
years wasted in listening to a choice display of 
professional ignorance and nonsense as ex- 
hibited in the testimony of would-be experts, 
congressmen, committees of the Union League 
Club and other outside obstructionists. 

The subject of the water-supply of New 
York is somewhat too intricate to be intelli- 
gently handled by club committees and im- 
ported experts; and, as before shown in these 
columns and especially in the report of Mr. 
Adams, it is very important to be-certain of 
your premises before deducting a@ paper esti- 
mate based on ‘‘averages ’’ and‘ storage re- 
servoirs’’ which do not store water. After all 
the time spent in *‘ public hearings’’ we are 
just, first where we started minus two years 
of valuable time for which the citizens of New 
York may yet have to pay dearly. 

In their answer to the queries of the State 
Legislature the Harlem Bridge Commission, 
as elsewhere shown in this issue, testify that 
while more expensive in first cost a composite 
arch of stone and béton would be more eco- 
nomical than a metallic structure. and an all 
stone arch better than either, but too costly to 
be considered. 


Tue reports of Messrs. Church, Birdsall and 
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We do not doubt fora moment from an es- 
thetical stand point, but that an arched ma- 
sonry structure is peculiarly well adapted to 
the high bluff banks and the picturesque sur- 
roundings of the site proposed; the High 
Bridge near by is proof sufficient on that 
point, and itis one of the most eye-satisfying 
engineering structures in our country. 

But when it becomes a questian of com- 
parative wear or lasting qualities, between 
stone or composite arches of great span and 
a metallic structure, such as proposed for this 
crossing, ve must differ with the expressions 
of the Commission, as we understand them. 
With comparatively short, all stone arches, 
we should not hesitate to say that they would 
be in the end more economicaland last longer 
than short metallic spans subjected to con- 
stant and great vibration, and the deterior- 
ation of fiber and loss of section in light mem- 
bers from oxidation. 

With a stone arch of 280 feet span vs. an 
iron or steel structure of 400 or more feet 
span, the economical and wearing features of 
the problem assume quite a different shape. 
The stone arch proposed would doubtless be 
a grand feature in the landscape, but it would 
cost more money than the metal arch of 
nearly twice the span, make foundations 
necessary for an additional pier in the river 
and inso much further obstruct the water- 
way. The only merit of such an arch, aside 
from its beauty, would be its superior lasting 
qualities. But here is just where we are in- 
clined to doubt. A metal structure of the 
designs suggested would have such an enor- 
mous dead weight compared with any ordi- 
nary moving load, that it would not be sub- 
jected to the destructive vibrations which 
would seriously effect a short metallic span; 
its main members would be so massive that 
nothing short of criminal neglect would dan- 
gerously reduce their section by rust; and as 
to maintenance, while one type of bridge re- 
quires painting to preserve it, the other re- 
quires pointing under the changes of our celi- 
mate. 

Though we can not point to examples of 
iron bridges of great age as wecan to stone 
arches of the Roman Empire, it is simply be- 
cause the manipulation of iron and steel in 
great masses, and the knowledge of best 
adapting it to its work, is a discovery of very 
modern times. Left to themselves and the 
elements through ages, the stone would very 
probably outlast the best iron bridge; but if 
properly built in the first place, and properly 
eared for afterwards, we believe that it is 
possible, if not probable, for an iron or steel 
arch of great span and consequent weight to 
last just as long as a stone arch of between 
200 and 300 feet span. 


We learn from the London Financial News 
that the Association for the Defence of the 
Economie Interests of the Rhineland and 
Westphalia at a meeting held at Dusseldorf 
the other day adopted the following : esviu- 
tion:—*‘ The extremely critical situation of 
the Rhenish and Westphalian coal industry, 
and the inevitable effect sooner or later ofa 
eontinuance of this situation upon the posi- 
tion of the numerous laborers employed in 
this and kindred industries, make it abso- 
lutely necessary that the railway tariffs 
should be lowered in the direction of the North 
Sea ports, Holstein, Switzerland, and Italy, 
not only that our markets may be extended, 
but even that they may be retained.” 

This industry has great consideration from 
the German Government and from the Ger- 
man people. Not only do the steamships use 
German coal, but the Government railroads 
give them very low rates, e. g., from the West- 


phalian mines to Hamburg, with a maxim, 
distanve of 226 miles, the rates are for home 
consumption $1.44, for export $1.32 per toy 
these rates, 6,47, and 5,44, mills per ton mile. 
pertain tothe whole group of mines, and the 
mean would be slightly higher. 

In this country the railroads to a great oy 
tent own er control the coal mines, and jy 
many instances strive not only that thei, 
markets are not extended but are restricte)- 
as aconsequence the consideration they re. 
ceive from the mass of the American pew))|; 
is not in general of a flattering kind. 


SS 


The Harlem River Bridge Report. 


The Harlem River Bridge Commission. 
under date of Febuary 16th, and in answer to 
a resolution of the New York Legislature, as}. 
ing for a copy of the contract entered in fo, 
the construction of the said bridge, answer as 
follows :— 

They say that in the first place no contract 
has yet been entered into by the Commission. 
consequently the terms of such = contract 
can not be given. The Union Bridge Com. 
pany did make a proposal, but it was never 
finally accepted by the Commission. 

Of the plans submitted, the first were al! 
masonry ; the second, of stone approaches and 
piers and iron or steel superstructure, and the 
third, of all iron or steel. The Commissioners 
state that after careful study and considera- 
tion they concluded that an entire stone 
structure would cost more money and time 
than they thought they were justified in ex- 
pending; but finally decided that an all 
masonry structure would be more durable, 
suitable to the surroundings and cost less for 
maintenance than a composite bridge, though 
such a stone bridge would be greater in first 
cost. 

Taking these thingsinto consideration they 
decided to adopt a plan submitted by the 
Union Bridge Company, in which the whol 
exterior was to be of granite or natural 
stone, and the interior arches and filling of 
**Béton Coignet;’’ the estimated cost of such 
a structure being much less than if built en- 
tirely of natural stone. This proposal of the 
Union Bridge Company was submitted in the 
form of a contract signed by the company, but 
not by the Commission. Upon submitting the 
proposal to the Corporation Counsel, this 
official stated that it was unsatisfactory to 
him in its original form; and the question 
also arose as to the legality of using ‘* Beton 
Coignet’’ under the strict construction of 
the word ‘stone’? in the act. The Union 
Bridge Company, finding the matter was in- 
volved in legal doubt, thereupon withdrew 
their proposal. 

The Commission, having become satisfied 
that they must dismiss the idea of an all-ma- 
sonry structure of any kind and confine them- 
selves to a composite bridge of stone and steel 
or iron, now turn to the designs for which 
prizes were awarded. The first prize was ac- 
corded to C. C. Schneider, C. E. (whose plan is 
given in this issue of ENGINEERING News), the 
estimated cost being $2,075,000; the second 
prize was awarded to Wilhelm Hildenbrand, 
C. E., (plan shown in last issue of this journal) 
at an estimated cost of $2,250,000. 

The Commissioners conclude their report by 
stating explicitly that they have now elimin- 
ated all entire masonry structures, whether of 
natural stone throughout or part ‘ Béton 
Coignet;”’ and that they shall decide at once 
upon the best plan for a composite bridge of 
stone and iron or steel superstructure, and 
begin forthwith the constraction of the bridge 
by contract or contracts. 











The Panama Canal, 


Our advices from the Isthmus up to the 14th 
inst. assure us that the people there are confi- 
dent of a favorable report by Mr. Rosseau. 
As there has been a recent accession of engi- 
neers mostly ‘‘chiefs”’ to fill the places tem- 
porarily occupied by persons from the lower 
ranks, in consequence of deaths, and as recent 
despatches from France assert that more are 
coming, the business men are feeling more 
jubilant and were setting poles and flag staffs 
inthe Plaza of Panamaso as to welcome de 
Lesseps with garlands and bunting. 

At the same time the air was full of a rumor, 
which could not be traced to any canal offi- 
cial, that de Lesseps would accept the neces- 
sity for locks. This has long seemed to us 
the only possible basis on which more money 
can be raised, and if itis done, we can rely on 
its being dene thoroughly and with a very 
censiderable blast of trumpets. However this 
may be the engineers there present are ex- 
tremely busy and are makinga thorough in- 
spection. Instead of four divisions there are 
hereafter to be five. 

All the work is under contract except dredg- 
inginthe Bay of Panama which Calahan is 
negotiating for. 


Ten new dredges are to be built to exca- 
vate between kilometres 26 and, 36, de Mar- 
teau’s contract. 

Slavan is said to have excavated 650,000 
cubie metresin January; not a great deal more 
can be done this season, as the working 
weather is wearing away, and it will take some 
time to get the new organization working 
properly. 

There is a call for information about, and 
prices of wheel and ordinary scrapers, also 
contractors’ railroad supplies, rock drills ard 
material for a telegraph line. If our adver- 
tisers will forward us price lists, etc., of such 
articles, we will be glad tosend them to our 
correspondent. 


a  — 


Foundations in 300 Feet of Water. 


At the Paris Exposition of Contractors 
Plant, according to Le Génie Civil, M. Jandin 
exhibits a model of a plant designed to sink 
tubular foundations to adepth of 300 feet or 
more. 

His scheme includes a tube (330 feet in 
length), which has a bottom diameter of 98 
feet and a top diameter of 40 feet. The work 
is to be done with this tube filled with water. 
Each ring in this foundation is made up of an 
interior ring of cut masonry with an envelop- 
ing skin of light iron, and an exterior ring of 
floats filled with air compressed to a degree 
corresponding to their respective depths of 
immersion; the purpose being to permit the 
use of light metal in these floats. The sink- 
ing of the tube is effected, after it is floated to 
its site, by filling the outer envelope with wa- 
ter; and when it rests upon the bottom by 
forcing cement into these outer cells, which 
will further protect the pier and, by the added 
weight, sink it into the bottom material. 

The sand, ete., is to be extracted by the 
compressed air injector dredge of M. Jandin, 
(to be described in next issue) and the 
sinking continued until hard bottom is 
reached. The filling of the tube is to be ac- 
complished by a tube similar to the injector 
dredge, but provided at the top with a “ béton 
lock.” Into this lock the sand, cement, ete., 
are put dry, and compressed air is admitted 
upon it, forcing it down and delivering it at 
the bottom of the tube almost dry, there to be 
mixed with the water. 

le Génie Civil, in criticising this scheme 
Which is actually proposed for a bridge across 
the Straits of Messina, makes some very 





AMERICAN CONTRACT JOURNAL 


pertinent remarks regarding its feasibility. It 
says that one of the chief difficulties in such a 


ease will be to ascertain beforehand the depth 
at which sufficiently firm material may be 


found; and if it is admitted that such data 
ean be well established by soundings, the 
handling of this long tube and its sinking ina 
truly vertical position will be a very delicate 
operation in swift currents, such as would be 
found at the proposed site. And a very 
serious question to be solved is whether the 
injector dredge is capable of raising material 
through depths ranging to 330 feet with any 
amount of air pressure; and if raised, whether 
it will do it in a regular manner over so large 
a bottom surface. The latter objection ap- 
plies also to the placing of the béton from so 
long a tube. We hardly think an engineer 
would care to trust a costly bridge struciure 
upon a foundation thus provided. 


nn 


PERSONAL. 





FRANKLIN WRIGHT, a civil engineer, who was 
engaged in the construction of several of the leading 
railways of the United States, died February 17th at 
Petersburg, Va., aged 78 years. 


J.C. Down. Roadmaster of the Missouri and 
Arkansas Division of the Texas and St. Louis Rail- 
road, has resigned; to take effect March ist. It is un- 
derstood that Mr. Dowd will accept a similar position 
on the Louisville, New Orleans and Texas Ruilroad. 


W. K. Fiynt, superintendent of the Flynt 
Building and Construction Company, and also at the 
head of the extensive Flynt granite quarries at Mon- 
son, died at Palmer, Mass.. February 22nd. 


The following notice has been issued from 
the office of President Frank 8. Bond, of the Cincinnati, 
New Orleans and Texas Pacifie Railroad: “Mr, G, 
BovscaREN having tendered his resignation as con- 
sulting engineer of the Associate Railways; it is ac- 
cepted to take effect on March 1, 1886, from which date 
the office of ‘consulting engineer’ will be diseon- 
tinued.” 


Mr. H. P. Ferster, having resigned the 
General Superintendence of the Franklin Machine 
Works, Philadelph‘a, has opened extensive offices in 
the new Haehnlen Building on Library street, where 
he will devote his entire time and attention to civil and 
mechanical engineering and to the manufacture of his 
well-known improvements in printing and book per- 
fecting machinery. 


Mr. Core WHITEHOUSE. Those who remem- 
ber the very interesting address of this gentleman. be- 
fore the American Society of Civil Engineers at Buffalo, 
on Lake Moeris, and its re-utilizaticn as a reservoir for 
the flood waters of the Nile, as described by Herodotus 
and other historians, will be pleased to learn that the 
Egyptian Government has instituted surveys to deter- 
mine the practicability and expense of restoring that 
vast natural reservoir to itsold usefulness, both as 
supplementing the irrigation of the Nile valley and 
giving fertility to the adjacent country. 

If this scheme is found practicable, Mr. Whitehouse 
must feel abundantly repaid both for his studies and 
physical investigations. 


Purinenas Pomeroy, one of the oldest civil 
engineers in the west, died at his home in Winchester, 
Ind., February 13th, aged 85 years. Mr. Pomeroy be- 
gan his career as an engineer on the New York and 
Erie canal in 1820,and followed his profession to the 
last. He was perhaps the only surviving man engaged 
with DeWitt Clinton in the construction of a public 
work that opened up the unbreken wilderness of the 
west and gave an impetus to the improvements that 
have made it the center of civilization on this con- 
tinent. He came to Ohio in 1825, and was engaged with 
the late Alfred Kelley, of this city, and his associates in 
the construction of the Ohio canal system. When rail- 
roads came to the front he was engaged on the Mad 
River & Lake Erie railroad, the Little Miami, and was 
either locating or consulting engineer on most of the 
roads built in southern Ohio, Indiana and Illino’s up 
to the last ten years. In 1810 he was called to Ken- 
tucky to look after,the internal improvement system of 
that State at the solicitation of Henry Clay. Soon after 
he became associated with Colonel W. R. McKee, who 
was killed in Mexjco, in the constructiou of the railway 
from Frankfort to Lexington. Ms. Pomeroy is the last 
of the first promoters of public works in Ohio; engi- 
neers and contractors so far as known are all gone. 
His son and other relatives are still residents of the 
city of Columbus.—Ohio State Journal, 
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The American Institute of Mining Engineers, 
The convention of the American Institute of 
Mining Engineers, which has been In session 
at Pittsburg, adjourned on the 19th inst., after 
electing the following officers: President 
Robert H. Richards, Boston; Vice-Presidents 
-W. B. Cogswell, Syracuse, N. Y.; James F 
Lewis, New-York City; J. D. Weeks, Pittsburg ; 


Managers—H. M. Hewe, Boston; J. E. John 
son, Longdale, Va.; W. G. Neilson, Phila- 
delphia; Secretary—R. W. Raymond, New 
York City; Treasurer—Theodore D. Rand, 
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Ohio Tile Makers and Drainage Association. 





Reported for ENGINEERING NEws 

The Annual Convention of the Tile Makers’ 
and Drainage Association of Ohio was held in 
Columbus, O.,in the Board of Trace rooms 
on Tuesday and Wednesday, February 9th 
and 10th, J. G. Wagner, of Covington, O., being 
President, nnd A. O. Jones, of Columbus, O.. 
Secretary. 

Tuesday forenoon was devoted to the read- 
ing of the minutes of the previous mecting, 
the transaction of general business and the 
greetings of old and new acquaintances. 

In the afternoon the first paper presented 
was on “ Tile Making and Tile Using,”’ by J. J. 
W. Billingsby. The paper was very practical, 
and was mainly devoted to the enumeration 
and consideration of the‘ little things,”’ which 
go far toward either making the business a 
success or a failure. Proper examination and 
study of the clay used, the location of the 
works in relation to the clay bank, the 
method and cost of getting the clay from the 
bank to the works, attention to the ma- 
chinery, economy of steps iu getting the tile 
from the cut-off to the drying room and to the 
kiln, and away from it, setting the tile to dry, 
even drying, chipping and marrirg, 
from water-smoking, badly regulated heat, 
eareless yarding, selling the tile without 
knowing just what they cost in money and 
labor, taking an interest in them and results 
best from them after they are sold, size, system 
working, even grade, perfectly formed tile, 
faithft 1 help,—each and all were held up be- 
fore the Convention as matters, which require 
sharp business practice and must be attended 
to closely, or failure be the result. 

At the conclusion a vote of thanks was 
tendered to Mr. Billingsby and the paper 
ordered to be printed. 

The discussion that followed was general, 
and very interesting. Members reported that 
by attention to matters they had learned at 
previous meetings they were making half as 
much more tile for the same money. The 
cost of getting the clay from the bank to the 
works was shown to vary frem less than ten 
cents to seventy-five cents per ton. Certain 
clays have to be slacked the same as lime, 
except in the spring-time, either by keeping 
it wet in the bank, or by letting it stand with 
water on it for forty-eight hours before use. 
The discussion was closed by the President to 
give time for other work, but it was voted to 
resume it in the evening before the regular 
time for meeting. 

The next was anaddress by J. W. Penfield, 
giving a brief history of tile making in Ohio, 
and some bits of his experience as a manu- 
facturer of tile machines. The first tile made 
in Ohio was in 1852. 

The question-box was an interesting feature 
of the Convention. In it persons dropped 
such questions as they wished to have 
answered, and these were distributed by 
the President among those who were to 
answer, or lead in the discussion. The first 
question was, “‘ Can this Society adopt uniform 
prices ?”” The answer, by Mr, Billingsby, was, 
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yes. “Isit practicable?” This he answered 
in the negative. There were not more than 
one hundred in the Convention, out of six 
hundred in the State, and the Society’s action 
would not ke binding on outsiders. Then 
there was a great public feeling against any- 
thing that savored of monopoly. It costs 
some men more than others, and each is 
needed in his neighborhood. Some clays 
work easy, and cthers hard. The price must 
be governed by the supply, the demand, and 
the surroundings. *‘ Will the large manu- 
facturer succeed in breaking up smaller 
ones?’ No, on aceount of transportation, 
which, if long, the tile will not stand. In- 
quiries of late have been received from Ar- 
kansas, Missouri, Alabama, Texas and Missis- 
sippi. in regard to tile machines. ‘Tile drain- 
age is becoming popular everywhere. 

“Should brick-makers establish a standard 
size for bricks, the State over?’’ Answered 
by Mr. Endaly in the affirmative. 

** What isthe cheapest and best plan for ar- 
tificial drying?’”’ A vexed question, but Mr. 
Endaly claimed thatthe method of drying in 
tunnels was the best, and that it cost him 
from ten to fifteen cents per thousand brick 
to dry them in this way, and requires one 
day’stime. ‘‘Can four-inch tile be made for 
28 cents per rod, when labor is $1.25 and coal 
$2.75?’ The discussion was becoming inter- 
esting, and it was decided that it was not wise 
to discuss such questions in open meeting, 
andit was dropped. ‘The newspapers might 
tell. 

* How much does clay lose in weight in dry- 
ing?’’ Answered by Mr. Penfield. It depends 
on the kind of clay, and the moisture in it. 
Generally a wet brick will weigh 74 pounds, a 
dry brick, 6) pounds, and a burnt brick 5} 
pounds. 

** How ean increased attendance at the meet- 
ings be secured?” Several ways were sug- 
gested, and the matter was left to the com- 
mittee on programme appointed for next year, 
E. B. Endaly, and A. O. Jones. 

In the evening, Professor N. W. Lord, of the 
Ohio State University, addressed the Society 
on “Fuel and Combustion.’”’ At the coneclu- 
sion an interesting discussion began on 
methods of firing to the best advantage. The 
Professor claimed that many failures were 
due to the admission of more cold air than 
was necessary for combustion, which had to 
be heated. This view was substantiated by a 
member who said that when he first began to 
fire a boiler he was greatly troubled by the 
amount of dense black smoke coming from the 
boiler. By studying and experimenting he 
found that by not allowing any air to enter 
through the ash pit, he got more heat, and 
there was almost no smoke at all. An old 
white-headed German then told the Society 
that he kept his flues and pipes free from the 
collection of soot by burning potato peelings 
in the stove. He said it was simple and he 
eould’nt tell why it kept the flues clean, but it 
did. 

Wednesday morning, L. W. Matthewson 
read a paper on * The Science of Practical Tile 
Drainage.’ and Professor N. 8. Townsend, of 
the Ohio State University, a paper on the 
‘“* Influence of Thorough Drainage on Climute.’’ 
W.S. Chamberlin, Secretary of the Ohio State 
Board of Agriculture, had prepared a paper on 
“Tile Ditching and Ditching Machinery,” 
which, owing to his absence, was read by J. W. 
Fleming. Earnest discussions followed each 
paper. 

In the afternoon an excursion was made to 
the works of A. O. Jones. The following offi- 
cers were elected: President, J. G. Wagner, 
Covington, Ohio; Vice-President, W. A. 
Endaly, Cincinnati, Ohio; Secretary, A. O. 
Jones, Culumbus, Ohio; Treasurer, J. W. 
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Eversall, Westerville, Ohio. The attendance 
at the meeting was’ between seventy-five and 
one hundred. 
Saha — 
Illinois Association of Engineers. 

In response to the circular issued some time 
since by Prof. I. O. Baker, to the Civil Engi- 
neers and Surveyors of the State of Illinois, a 
goodly representation assembled at Cham- 
paignon ‘Wednesday, February 1%, “forthe pur- 
pose of organizing a State Society of Engineers 
and Surveyors.” The meeting was called 
to order at 3 p.m. by I. O. Baker, who after a 
few remarks nominated A. H. Bell for tempo- 
rary President. Mr. Baker was subsequently 
elected Secretary. 

On motion the following committees were 
chosen: on organization, Messrs. C. G. Elliott, 
G. F. Wightman, and T. L. Johnson; on pro- 
gramme, G. T. Ela, Daniel Gordon, and D. J. 
Stanford. The committee on organization 
after a short deliberation recommended the 
immediate appointment of a committee to 
draft constitution and by-laws,and proposed 
the following officers to serve during the 
present session of the Society :— 

President, J. QO. Baker, Vice-President, 
Daniel Gordon, of Moline, and Secretary and 
Treasurer, A. H. Bell, of Bloomington. The 
officers were elected as suggested. Profes- 
sor Theo. B. Comstock, who has been of great 
assistance in bringing about the meeting and 
who is very enthusiastic on the subjéct of the 
organization of a State Society, made some 
very valuable remarks to the members. Mr. 
Shreve of Bucyrus, Ohio, and Mr. Hodgman, 
of Climax, Michigan, gave accounts of the 
manner in which their respective State Engi- 
neering Societies are conducted and offered 
some very valuable suggestions. Among those 
whoexpressed themselves on this point were 
Messrs. Elliott, Ela, and Gordon. All seemed 
in favor of establishing a plan of action very 
similar to the societies in adjoining states. 
On motion, the chair appointed the following 
committee on constitutionand by-laws: Prof. 
A. N. Talbot, S. A. Bullard and Richard Gray. 

A general discussion then followed on the 
aims of the proposed crganization. Itwas the 
opinion of all that the organization should be 
broad enough to include all classes of engi- 
neers. The visiting delegates gave the expe- 
rience of their respective societies. 

The following committce was appointed to 
draft a constitution and by-laws: A. N. Talbot, 
S. A. Bullard and Richard Gray. 

The programme commitiee made areport as- 
signing time for the reading of papers and the 
transaction of business. 

EVENING SESSION. 

'The meeting was called to order with Prest. 
Baker inthechair. ''hereading of papers as 
per report of programme committee began 
immediately. 

First came ‘* Sewerage for Small Cities ’’ by 
S$. A. Bullard, City Engineer of Springfie!d, 
Tit. In the discussion that followed the fol- 
lowing subjects were brought up:-—-The rela- 
tive merits and cost of sewers constructed of 
tile, brick and stone. Mr. Wizhtman, City 
Engineer, of Peoria, Ill., gave his experience 
with the three materials and expressed him- 
self as strongly favoring brick both for 
cheapness and durability. He gave an in- 
stance of the peculiar effect of the water from 
an artesian well in Peoria, which discharged 
considerable sand and gravel into the sewer. 
In three years time five inches of hard lime- 
stone invert have been worn off, aud it has 
been found necessary to replace a consider- 
able portion of the inner ring of brick. Mr. 
Wightman also gave an instance of a two- 
foot brick sewer in his citv, which even in the 
heaviest rains is never charged toits full ca- 


pacity. He isin favor of surface drainave for 
storm waters so far as possible, but admits 
the possibility of the advantages of the eon. 
bined system in other localities. The qwes. 
tion of the relative merits of circular apy 
egg-shaped sewers was brought up and dis. 
cussed. Mr. Bullard stated that in his ex, er. 
ience a good brick sewer, 2 feet in diameter. 
with an average cut of about 9 feet costs about 
$1.05 per foot, which is materially below that 
of a tile sewer of equal capacity. However, he 
does not advise the construction of brick 
sewers much below 2 feet in diameter. 

Next was read a paper on * Land Survey. 
ing’’ by Thos. B. Kyle, County Surveyor of 
Champaign county. Mr. Kyle gave the re. 
sults of his experience attending over a long 
term of years. Among other points mentioned 
was the capricious actions of the magnetic 
needle. In the discussion on this subject, an 
expression was given by Messrs. Clark, Stan- 
ford, Gordon, Hodgman and Ela on the re}- 
ative :nerits of compass and transit, and the 
various types of each instrument as contrasted 
one against the other. It seemed to be quite 
generally agreed that, with the increasing 
value of land, more accurate instruments and 
methods should be employed. 

The last paper on the programme was one 
entitled ‘*Municipal Engineering,’ by A. H. 
Bell, City Exgineer of Bloomington, Ill. The 
discussion of this paper was confined mostly 
to the subject of street pavements. Mr. Bell as 
well as Mr. Wightman, was loud in his claims 
for the durability of brick as a paving mate- 
rial, and this, coupled with their comparative 
cheapness, renders brick pavements the most 
desirable in the prairie country, except where 
the proximity of good stone renders the latter 
a competitor in price. The following prices 
were mentioned as having obtained at various 
times: 


Brick pavement, (Bloomington), $1.50 to $1.65 per sq. yd 


“ (Peoria) 
Cedar Block “ 7 
= = (Springfield... 1.38% 

Although the above figures as giver show 
the cedar block pavement to be considerably 
cheaper than brick, the fact that the former 
are not proportionally as durable as brick. 
renders the latter preferable. Mr. Wightman 
mentioned in particular a “test crcssing ”’ of 
brick pavement in Chicago. ‘Ihe case cited 
seemed to show excellent results in favor ot 
brick, even for heavy traffic. 

The meeting then adjourned. 


THURSDAY MORNING SESSION, 


Meeting called to order at 9 A. M. 

Programme began with ** Drainage Disiricts 
and the Construction of Drainage Canals,” by 
A. H. Bell. Mr. Bell showed by his paper as 
well as by his verbal explanations afterward, 
that he is thoroughly versed in this branch of 
his profession. In the discussion of this 
paper, Mr. Rodgers, one of the contractors i 
the Piatt County Drainage District, gave a 
description of his methods for the benetit of 
those present. Among the most interesting 
points he spoke of was his description of the 
effectiveness of their machine in cutting its 
way through a dense thicket of willows of con- 
siderablediameter. Several scoops full of ma- 
terial are taken from about the roots, and 
then the tree itself is bodily uprooted. Some 
difficulty is experienced, however, at times, it 
disengaging the uprooted tree from the scoop. 
The minor limit to the width of ditch, which 
their machine can cut, is about 16 feet. 

The next paper was “The Highest Attain- 
ment in Drainage,”’ by Mr. E. D. Shreve, of 
Bucyrus, Ohio. This paper showed the writer 
to be thoroughly conversant with his subject. 
Considerable discussion took place on the pro- 
per adjustment of grades in successive level 
and sloping stretches of ground. It is the 


















cystom in this State to use as nearly uniform 
vrades aS may be, disregarding as much as 
Hossible the slope of the ground at any par- 
ticular point. Mr. Shreve gave some interest- 
ing points verbally on the proper sloping of 
banks, as ds as in the disposition of exca- 
-yted earth. 

1 ame “Storage Reservoirs and their 
Effect upon Climate and Navigation, by 
Daniel Gordon, of Moline, and County Sur- 
veyor of Rock Island county. ‘The discussion 
of this paper was deferred until the first thing 
in the afternoon session, as eleven o'clock, the 
hour set aside for a visit to the Mechanical 
and Architectural Work Shops of the Un- 
versity, had now arrived. The party was 


piloted in its tour by Dr.S. H. Peabody, the 
Regent. 
THURSDAY AFTERNOON SESSION. 

Very little discussion took place on the sub- 

iect of “ Storage Reservoirs. 
“4 paper by C. G. Elliott on “ Road Improve- 
ment” was then read and thoroughly dis- 
cussed from many standpoints. ° Prof. George 
W. Morrow, Professor of Agriculture, spoke 
of the matter in a commercial and agricul- 
tural light. Messrs. Sager, Hammett, Wight- 
man and Gordon also gave expression to 
opinions on this paper. 

Next came * Bridges”? by A. C. Brancher, 
of Lincoln, which treated almost exclusively 
of the computation of stresses in the various 
truss members, the particular case taken 
being a Warren truss. 

Next on the programme was “ Pile Founda- 
tions” by Fred. W. Sager, of Marysville, O. 
Mr. Sager began with the early history of pile 
driving, and traced the progress of this science 
up to the present time, dwelling at the close of 
his article upon cast-iron pues, upon which 
subject he seems to be especially well in- 
formed, having made that branch a particular 
object of study and experiment. Mr. Sager 
exhibited a collection of drawings and blue 
prints illustrating cast-iron ;~ foundation. 
Among other points of special interest in his 
paper was a formula for the sustaining power 
of piles, which the writer claimed to be a close 
approximation to the truth, having been de- 
duced from a large number of experiments 
performed by himself. The formula is: ‘‘The 
supporting power is equal to the height of 
fall in feet multiplied by the weight of the 
hammer in pounds, and the product divided 
by forty times the sinking under the last blow 
in inches plus half an inch.”’ 

The meeting adjourned at about 4 P. M., and 
a tour of inspection was taken through the 
main building of the University. 


THURSDAY EVENING SESSION, 


The committee on constitution and by-laws, 
which had been in session throughout the 
day, made its report through its secretary, S. 
A. Bullard. The report, after a few moditica- 
tions were made, was received and unani- 
mously adopted. Three grades of member- 
ship are provided for, viz. :—regular, associate 
and honerary. The constitution provides for 
au annual meeting and the pubiication of the 
proceedings in an annual volume. ‘The initia 
tion fee is $3.00, charter members included. 
“an officers for the ensuing year are as 
OLLOWS : 

Prest.—I. O. Baker, Champaign, III. 

I. Prest.—Daniel Gordon, Moline. 

for. Sec.—S. A. Bullard, Springfield. 

Kee, Sec.—A. N. Talbot, Champaign. 

Treas.—G. P. Ela, Bloomington. 

The executive committee consists of the 
president and recording secretary, ex-officio, 
and A. H. Bell, of Bloomington, ©. G. Elliott, 


of Tonica, and D. L. Brancher, of Lincoln. 
Adjourned. 


FRIDAY MORNING SESSION. 


the society met in final session at 9 o’clock 
4.M. The first part of the morning was em- 
ployed in the discussion of business matters 
in general. The proceedings of the Cleveland 
Convention of Civil Engineers was unani- 
ously ratified, and the following committee 
oe selected to consider this matter: G. P. 
14, of Bloomington, chairman, and ex-officio 
Renee of the Civil Engineer’s Committee on 
the Public Works, George F. Wightman, 
Mo and A. C, Brancher, of Lincoln, Ill. 
Beans C. W. Clarke, of rene U. 8. Asst. 
vugineer on the Mississippi River Survey, then 
‘ad @ valuable paper on “* Topographical Sur- 
ois being his views as obtained by a 
arton eperience in river, geodetic and to- 
a irephical work. This paper was valuable 
methods presented many facts relative to the 
wo "ag 8, etc., of governmental engineering 
pp . to find which ee a large amount 

esearch among the Government reports, 
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Next came a short paper by Warren Roberts 
on ** The Subdivision of Fractional Sections.”’ 
This paper treated more especially of the legal 
phase of the question, and showed its writer 
to have made a careful research among the 
proper authorities. Lack of time cut short 
the discussion on this paper and necessitated 
the omission of the reading of two papers by 
Mr. T. A. Enos, of Springfield, on kindred 
subjects. The papers of the last-named gen- 
tleman were, however, voted “read by title,” 
and will appear in the published proceedings. 

Addresses of fraternal greetings were then 
made by the visiting delegates, after which F. 
Hodgman, delegate from the Michigan Soviety, 
and F. L. Sager and E. D. Shreve, delegates 
from the Ohio Society, were made honorary 
members. 

A vote of thanks was then given to the Uni- 
versity Faculty,and others. TheSociety then 
adjourned sine die. 

REGISTER OF ATTENDANCE. 

I. O. Baker, Champaign, Professor Civil En- 
gineering, U. of Lll.; J.S. Burt, Henry, Surv. 
Marshal Co.; D. J. Sanford, Chatsworth, 
Surv. Livingston Co.; Ezra D. Shreve, 
Bucyrus, O., Agent Bucyrus Foundry and 
Mfg. Co. and Delegate from Ohio Society. ; R. 
N. Johnson, Norris City, Co. Surv. White Co. ; 
'’. Hodgman, Climax, Mich., Chairman Com. 
on Manual, Mich. Eng. Soc. and Delegate. ; 
George P. Ela, Bloomington, Surv. McLean 
Co.; ‘Thos. B. Kyle, Urbana, Surv. Champaign 
Co.; Daniel Gordon, Moline, Surv. Rock 
Island Co.; Z. A. Enos, Springtield, Surv. ; A. 
H. Bell, City Eng.;Bloomington, Geo. F. 
Wightman, Peoria, City Eng.; C. G. Elliott, 
Tonica, Drainage Eng.; 'T. L. Johnson, Phila- 
delphia, Pa., representing J. W. Queen & Co. ; 
A. N. Talbot, Champaign, Asst. Prof. Engineer- 
ing, Mathematics and Drainage, U. of Ill.; 
Clarence Brainard, Buda, Eng. ; Geo. M. Clark, 
Low Point, Drainage Eng.; Richard Gray, 
Bloomington, Cast-Iron Piles of the Gray- 
Abbot Patent; KE. A. Hill, Indianapolis, Ind., 
Engi. D.& S. R. R.; C. W. Clerk, Champaign, 
U.S. Asst. Eng.; E. J. Steinbeck, Champaign, 
Asst. Eng., I. C. R. R.; 8S. A. Bullard, Spring- 
field City Eng.; W. E. Price, Comargo, Survl 
Douglas Co.; A.C. Brancher, Lineoln, Civi. 
Eng.; F. W. Hammett, Comargo, Civil Eng. ; 


J. M. Healey, Champaign, I. C. R. R.; L. 
N. Sizer, Rantoul, Drainage Eng.; D. L. 


Brancher, Lincoln, Surv.; O. J. Jones, Cam- 
bridge, Surv.; Theo. B. Comstock, Cham- 
paign, Prof. of Mining Engineering, U. of Ill.; 
. L. T. Bronson, Urbana, Il. 
W.D. P. 
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The Physical Theory of the Steam Engine and 
Boiler. 


A POPULAR STATEMENT. 


Written for ENGINEERING NEws. 


BY ALFRED R. WOLFF, M. E. 





(Concluded from page +34.) 

The first law of thermodynamics is, that heat 
and mechanical energy are mutually conver- 
tible, and that heat requires for its production 
and produces by its disappearance mechani- 
cal evergy in the proportion of 772 foot pounds 
for each British unit of heat. 


¥ aA 2: 
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To represent this graphically, and here we 
follow Rankine closely, almost verbatim, let 


_ the vertical distances measured from the axis 


O X represent pressures, and the horizontal 
distances from 0 Yrepresent volumes of an 
elastic substance, whose alternate contraction 
and expansion becomes the means of convert- 
ing heat into mechanical energy. Let O V,and 
O Vo» represent respectively the least and 
greatest volume, which the substance is made 
to assume, and O J any intermediate volume. 
Let us denote these quantities respectively by 

7, Vand V. Tnen ¥ — Vniy represent 
the space traveled by the piston of an engine, 
during a single stroke. During the increase 


of volume from Vato V», the pressure, in order 
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that motive power may be produced, must be 
greater in the whole than during the diminu- 
tion of volume from Vyto Va; so that, for in- 
stance, the vertical distance, or distances V P, 
and V P,, orthe symbols P, and P, may repre- 
sent respectively the pressures corresponding 
to a given volume J, during the expansion and 
contraction of the substance. Then the area 
AP, B, P, A represents the energy exerted by 
the elastic substance on the piston during a 
complete stroke, or during a complete cycle of 
changes of volume of the elastic substance, 
and its area measures the equivalent of the 
heat which disappears during a complete 
forward and return stroke of the piston. 
That isto say if h, represents the quantity of 
heat in British thermal units received by the 
elastic substance during one part of the pro- 
cess (such, for example, as the heat communi- 
cated to a certain weight of water in the boiler 
to produce steam, in other words the heat 
resident in the steam in its initial condition 
when it enters the cylinder), and if hk, re- 
presents the quantity of heat rejected by the 
same substance during another part of the 
process (such, for example, as the heat ab- 
stracted from the same quantity of steam by 
the water of the condenser in a condensing 
engine, or directly by the air, in a non-con- 
densing engine), andif H and H, represent the 
same quantity of heat in foot pounds (#7 being 
equal to 772 hand H, = 772h,) then H— H, = 
area A P B P,, or using for the area 4 P B P,, 
which represents the work done, the symbol 
W, we have H— H, = W. 

It may be well to specify that the diagram 
shown represents the actual changes which 
take place in the engine cylinder. The steam 
enters the cylinder at one end, fills the 
clearance space, or the distance between the 
piston and the end of the evlinder, and drives 
the piston a given distance |}, V, steam of 
original pressure entering the cylinder until 
that portion of the whole stroke }, B, mea- 
sured by la },is completed. ‘The continual 
fresh supply of steam during this portion of 
the stroke is denoted by the fact that the line 
A P, is horizontal, the pressure at A or |’, and 
the }ressure at P, or V being the same. By 
the time the piston has traveled a porticn of 
the stroke measured by Va V, the admission 
valve has traveled so that the inlet is closed, 
and the limited quantity of steam present in 
the cylinder begins to expund driving the 
piston ahead, until at the end of the stroke 
the pressure has fallento B. Then a connec- 
tion between the cylinder and the exhaust is 
opened, and the steam on the return stroke 
of the piston remains at the low pressure 
denoted by P,. V, until the point P, of the. re- 
turn stroke is reached. 3y this time the 
opening to the exhaust is closed, and the re- 
turn motion of the piston compresses the 
steam then present in the cylinder, until at 
the end of the return stroke its pressure has 
risen to Va 4d, the original pressure of the 
fresh steam which now again enters the eyl- 
inder for the new forward stroke. 

As the first law of thermodynamics, just 
outlined, enables us to establish the relation 
between the heat energy expended and the 
work performed in steam engines, so the sec- 
ond law turnishes us with a simple expression 
for the limit of efficiency of the steam engine 
or the greatest conceivable ratio which may 
exist between the useful work exerted and the 
heat energy initially in the steam. A compre- 
hensive consideration of the second law of 
thermodynamics would necessarily make 
such demands upon intricate mathematical 
methods of demonstration, as would be for- 
eign to our purpose, and so we will restrict our- 
selves to its special application to heat en- 
gines. 

The elasticity and expansion of a permanent 
gas are measured by the product of the pres- 
sure into the volume,P V, and the temperature 
corresponding to the disappearance of gaseous 
elasticity, at which P V = 0, is known as the 
absolute zero. This absolute zero, at which 
either the pressure or the volume of the gas 
shrinks to nothing, is 459° Fahr. below the or- 
dinary zero of the Fabr. seale. This absolute 
zero establishes a scale of temperature, which 
is the basis of all the great laws of gases, and 
combines them in one expression to the effect 
that the product of the pressure and volume of 
any gusis proportioned to the absolute tem- 
perature; or expressed mathematically that 


PF 

= > This absolute zero which rests at 
Pe. Vo Te ‘ 
the foundation of the scale of absolute tem- 
peratures is of course a degree of temperature 
fixed purely by reasoning, no opportunity 
ever vccurring for its observation. The se- 
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cond law of thermodynamics expressed in 
terms of absolute temperature reads :— ‘ 
If the absolute temperature of any uni- 
furmly hot substance be divided into any num- 
ber of equal parts, the effects of these parts in 
causing work to be performed are equal. 
The relation which the work performed in 
the engine, or rather the energy stored in an 
engine shaft, bears to the initial heat energy 
in the steam marks the efficiency of the en- 
gine, aodsince we have seen that the mechan- 
ical energy exerted in the cylinder eyuals the 
difference between the heat energy in the 
steam in its initial and final condition, we ob- 
tain as the efficiency of a perfect engine, or 
oue in which all the energy exerted in the cyl- 
inder demonstrates itself as available power in 
H— H, 
the engine shaft, the expression - ——. But 
H 


since by the second law of thermodynamics 

the absolute temperature is the measuie of 

the heat, this expression of efficiency of the 

T —T, 

perfect engine assumes the simple form ; 
T 


in which Tis the initial absolute temperature 
of the steam (or ordinary Fahr. temperature 
lus 459.4’) and in which 7, is the tinal abso- 
fate temperature (ordinary temperature plus 
459.4~) of the steam as it enters the condenser 
or the atmosphere. 

We have repeatedly used the expression 
** perfect engine,’’ and have indicated that we 
meant by this class of engine one in which no 
loss of friction and the like occurred. As a 


T-—T, 
simple analysis of the efficiency formula— 
shows, the “perfect”? engine, by no means 
represents a conversion of all the heat energy 
initially in the steam into mechanical energy. 
Since 7, cannot be lower than the temperature 
of the surrounding atmosphere nor less on an 
average than say 50 + 459 = 509° Fahr. and 
since 7 cannot in practice exceed 400 + 459 = 
859 , the efficiency of any heat engine in its 
most perfect forin cannot exceed 

859 — 509 350 

— or 

859 859 
about 40 per cent., while the efficiency of the 
perfect steam engine falls much lower, as we 
shall see, since the temperatures of the expan- 
ding fluid of entrance and exhaust do not 

represent as wide a difference as just stated. 

Before analyzing the efficiency of steam 
engines by the application of the formula 


T—T 
igi , it may be best to siate morein detail 


y* 


than has yet been done, what is meant bya 
**perfect’’ neat engine, and this briugs us to 
a consideration of Carnot’s well known eluci- 
dation. Carnot detines as a“ perfect’? heat 
engine a reversible engine, or one in which 
the exact reversal of all the operations per- 
formed during the ordinary action of the 
engine will produce the same cycle of expan- 
sions, contractions and heat expenditures in 
the reverse order. This effect is realized if 
instead of performing work by the transfer of 
heat from a hot to a cold body, the expendi- 
ture of an amount of energy equivalent to that 
given out inthe direct engine, transfers the 
same amount of heat from the cold body to 
the hot body. An engine which can be so re- 
versed works in cycles and has no external 
losses from radiation, no losses by friction 
and the like: Carnot was first to point out, 
und here we follow closely the account given 
by Maxwell (‘* Theory of Heat’’) that if such 
a reversible engine working between the 
upper temperature Sand the Sear tempera- 
ture T and receiving a quantity H of heat at 
the upper temperature, produces a quantity 
W of mechanical work, then no other engine 
whatever be its construction can produce a 
greater quantity of work, when supplied with 
the sameamount of heat, and working between 
the same temperatures. Carnot’s principle 
then is that the efliciency of a reversible 
engine is the greatest which can be obtained 
with a given range of temperature. For to 
state Carnot’s argument (we follow Maxwell 
quite literally), suppose a certain engine M has 
a greater efficicncy between the temperatures 
Sand Tthan a reversible engine N;‘then if 
we connect the two engines, so that M by its 
direct action drives Nin the reverse direction : 


at each stroke of the compound engine, V 


will take from the cold body B the heat H, 
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and by the expenditure of work, N gives to the 
body A the heat H, The engine M will receive 
this heat H, and by hypothesis vill do more 
work while transmitting itto B than is re- 
quired to drive the engine N. Hence at every 
stroke there will be an excess of useful work 
done by the combined engine, and since M 
does more work than N, it converts more heat 
into work in every stroke, and therefore re- 
stores to the cold body a smaller quantity of 
heat than N takes from it. Hence the legiti- 
mate conclusion from the hypothesis is, that 


the combined engine will, by its unaided action, 


convert the heat of the cold body B into me- 
chanical work, and that this process may go 
on tillall the heatin the system is converted 
into work. This is manifestly contrary to ex- 
perience. As Clausius puts it: *‘It is impos- 
sible for a self-acting machine unaided by any 
external agency to convey heat from one 
body to another ata higher temperature,” or 
as Sir William Thomson says: *‘I[t is impos- 
sible by means of inanimate material agency 
toderive mechanical effect from any portion 
of matter by cooling it below the temperature 
of the coldest of the surrounding objects.” 
We are forced to the conclusion, therefore, 
that no engine can have an efficiency greater 
than that of a reversible engine (on that ac- 
count called a *‘ perfect engine’’), working be- 
tween the same range of temperature, and the 


1 : 
formula , in which 7represents the abso- 


Jute temperature of the steam, in its initial 
condition, and 7, the absolute temperature of 
the steam in its finnal condition, detines the 
greatest possible or conceivable efficiency 
which can be attained. Weecan now proceed 
to analyze the efficiency of the ‘ perfect”’ 
steam engine on this basis. ; 

Let us first takethe case of a non-conden- 
sing engine, in which the steam, after expan- 
sion in the cylinder, exhausts into. the 
atmosphere at a pressure of say 15 pounds per 
square inch. Its temperature at exhaust will 
be 213° Fahr., and assume its initial tempera- 
ture to be 350° Fabr. (which corresponds to a 
boiler or gauge pressure of steam of 120 
pounds per square inch = absolute pressure 
of 134.7), the efficiency of the perfect steam 
engine will be 


350 + 459 — 809 809—672_ 137 

213 +- 459 = 672 809 809 
less than 17 per cent. If we take the case of a 
condensing engine, in which the steam falls 
to a pressure of say 12 pounds below the 
atmosphere, when it gives off its heat to the 
atmosphere by means of the condensing 
water, ther the corresponding tinal tempera- 
ture will be 142° Fahr., and the efficiency of 
the perfect steam engine will equal 


i + 459 = 601 809 — 601 208 


350 +459 — 809 809 ~—s- 809 


not quite 26 per cent. 
The case last stated is in a measure ideal 


since the final pressure does not in practice - 


fall as low as 12 pounds below the atmosphere. 
We will therefore give an example of the effi- 
ciency of a ‘‘perfect’’ steam engine of the 
marine type, the ranges of pressure and tem- 
perature being those attained in the leading 
marine practice. We adopt as the inilial 
steam pressure 100 pounds per square inch (ab- 
solute,) and as the final pressure 5 pounds (ab- 
solute) (i. e. ten pounds below atmospheric 
pressure); the temperatures corresponding to 
these pressures are respectively 327.63° and 
162.5° Fahr., the best theoretical efficiency of 
such an engine would then be 


327.63 — 162.5 165.13 


novia — =—— =21 
327.63 + 459.4 787.03 


Each pound of steam at 100 pounds pressure 
contains 1181.9 British heat units, and since 
21 per cent. of these would be utilized iu the 
** perfect ’’ marine engine, 1181.9 X.21 = 248.2 
heat units would be converted into useful work 
for each pound of steam used. Or remember- 
ing that one heat unit equals 772 foot pounds 
of mechanical energy, 248.2 x 772 = 191,610.4 
foot pounds of useful energy would be ob- 
tained in the perfect marine engine for each 
pound of steam used. Since 1,980,000 foot pounds 
of work per hour equals one H. P., each pound 
of steam in the perfect marine engine would 


191,610.4 
—- = .097 H. P. per hour. 


4 
O° 


develop 


We have seen in our boiler calculations that 
each pound of carbon will in an efficient 


modern boiler evaporate 11.2 pounds of wate, 
rom a temperature of feed of 165° Fahr., \y;/ 
steam of 100 pounds pressure; so for eaey 
pound of coal burned per hour, the * perfec: 
marine engine would develop .097 « ll.2» 5. 
91 H. P.; or the development of 1 H. Pp. ),) 
hour would require the combustion of | ; 
pounds of coal per hour. Asa fact the bes 
modern marine engines require in regy|,; 
working about one and three quarter times 
this amount of fuel per H. P. per hour, show. 
ing that less than 60 per cent. of the efficiens, 
ofa perfect engine is the actual efficiency «; 
the engine. These practical losses agyregs. 
ting some 40 per cent. are due to friction, ¢y. 
ternal radiation and conduction of heat, and jy 
great part to condensation of steam in «y|ip. 
derat entrance and during expansion, and re. 
evaporation of the condensed water in the 
eylinder during ihe process of exhaust, 4 
detailed analysis of these losses would carry 
us beyond the limits of this paper. , 
To recapitulate: It has beenshown that op}; 
some .21 X .9U=19 per cent. of the heat ey. 
ergy in the fuel can possibly demoustruie 
itself as available energy in the engine shaft. 
when the steam engine and the boiler ar 
the heat machines used for the transtorma. 
tion of heat into mechanical energy. We jaye 
also seen that. practically, less than six tents 
of this possible efficiency is realized at the pre. 
sent day. We may say that the practical \im. 
itations of lubricating cylinders, and other de- 
termining causes will not, with the present 
materials of construction, permit the use o/ 
initial temperatures in cylinders greatly in ex. 
cess of 400° Fahr., so that whatever improve 
meuts of construction and of the fine working 
of steam engines may be made in the future, 
we cannot hope to materially exceed the efl- 
ciency of 21 per cent. here determined. The 
practical objections, such as oxydation of the 
metal and the like, which are coupled with 
the use of hot air as the expanding or heat 
transmitting fluid, besides other considera 
tion of a great first cost, interest anid depreci- 
ation of plant for the small horse power devel. 
oped, do not offer a bright outlook for the dis- 
placement of the steam by the hot-air engine. 
And so we can readily appreciate the search 
after such radical physical developments as 
the direct conversion of heat into electrical 
energy and like schemes, which will dispense 
with beat engines as first motors, and with 
expanding fluids asthe means of convertils 
heat into mechanical energy. But these pro 
jects at the present time are merely ideas. 
and the steam engine, despite its neces-ar\ 
losses, deservedly still occupies the lead, for 
all except the smallest powers, as the most 
serviceable available and-commercially speak- 
ing-most economical prime-mover. 
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Tue Berlin Iron Bridge Co. has established « 


branch at Binghamton, N. Y., and has in- 
creased its capital from $100,000 to $200,000. 


CORRESPONDENCE. 


Does Advertising Pay? 


CHAMPAIGN, ILL,, Feb. 18, 1836. 
EpIToR ENGINEERING NEWS: 

I find it difficult to get the addresses of Drainage 
Commissioners, particularly their Post Office. Gener 
ally they are not prominent men; men who are 0" 
property holders are usuaily selected because dis 
interested. The formation of drainage districts is * 
common that the local papers do not often make me! 
tion of them. There is a good deal of that kin! o! 
work in contemplation, but it is difficult to get details. 

I conscientiously believe that it would be of great finan’ 
benefit to interested property holders if the letling of co” 
tracts was better advertised. For eramp:e, districts |)" 
been paying from 15 to 19 CENTs per yard with offen ov 
ONE BIDDER ; at the Ashkum-Danforth ‘etting. which vr 
advertised in ENGINEERING News & AMEKICAN CONTRAT 
JOURNAL, there were 21 BIDDERS, scattered from Kans 
City to Buffalo (perhaps New York City), and the job 


let at the low price of \0% CENTs. 


ry truly, 
Very tri'§, BAKER. 


Prof. Civil Engineering Ilinois University. 


The drainage letting above referred to was adver 
tised in ENGINEERING News on January 2rd. The'* 
were about 357,000 cubic yards of excevation: at +* 
cents difference between the lowest bid heretofor 
and 10% cents, the sa to the property owners 3 
$15,172; at 8¢ cents, the difference between 19 ard 
10%, the saving is $29,452, or over $1,000 per mile of the 
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diteh advertised. This is the result of a trifling invest- 
ment in advertising the letting. And it will show better 
results when more work is advertised. 

ENGINEERING News wastie first journal in America 
to bring the possibilities of competiticn to the atten- 
tion of property ownors, and it very justly is without 
a rival in its specialty of advertising “ Proposals for 
Lettings” of all kinds of public work. We assert that: 

There is no single class journal in the United States 
read by so many contractors for all kinds of Civil Engi- 
neering construction as ENGINEERING NEWS AND AMERI- 
can CONTRACT JOURNAL, We propose as in the past 
to publish early intelligence of all new contract work. 
Our price for advertising proposals for contracts is 

TWENTY CENTS PER LINE, 
and itis so cheap that parties having any work to adver- 
vee willalrays find ita good investment to use this journal. 
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News from the South West. 


LittLe Rock, Ark., Feb. 19, 1885. 
Special Cerres pondence ENGINEERING NEWS. 

On February 2nd, the draw span of the St. Louis and 
San Francisco R. R. bridge at Van Buren, Arkansas, 
was connected, and the bridge was ready for the 
trains ina week thereafter. It consists of one draw- 
span of 390 feet, three fixed spans of 255 feet each, and 
four fixed spans of 105 feet each, resting upon ten 
stone piers, and was built by the Union Bridge Com- 
pany of New York, ata cost of $500,000; work was com- 
menced April 1, 1885. 


Ata meeting of the City Council of Little Rock held 
on the Sth. the contract with the Pulaski Gas Company 
for lighting the streets of this city for a period of 
twenty years from this time at the rate of $39 per year 
for each gas layrp so furnished, and to furnish gas for 
the city at $2.75 per 1,000 net. and to private consumers 
$/,95 per 1,000, less 5 per cent. discount if paid within 
a stipulated time, was ratified. In a minority report 
ypposed to the contract it was shown that the following 
werethe rates paid in several cities in the United 
States—viz: 

Per lamp 
per anpuin. 


New York, Jersey City and Burlington, 


Iowa, I'ghted every nightin the year........ $25.00 
Now OricQGi. ocsncec ce ccsccescvccece cccccesconccece - 24.00 
Wamhimggtere occ scccsccsccccccccccseccccsoscccces.ccce 2°,00 
Dave, Cece ea Gp sec ae cows cocesscocuensvessces 21.11 
Rashestel,: Wis Me stkks bese Khe dec cevecdcvescstee.coocs: (SEIS 
Clavelatdl Gee sintabsdescewoacéctcccse us onde ence ee 
RENEE TE Waal ai a chen sbecnnc deaccdcesaceces once 17.50 


The number of lamps in Little Rock is 254: the differ- 
ence between $25 and $39 for 20 yeers is $52,451. The 
citizens generally favored the minority report. 

The grading of the extension of the Iron Mountain 
railroad from Bald Knob to Memphis was let at Wynn, 
Ark.,on the 11th. and was all gobbled up by Memphis 
parties. The bridge building goes to New York con- 
tractors as previously announced. The following are 
the names of the successful bidders, and the amount of 
grading awarded to each: Clements & Kelly, 11 miles; 
Joseph Flynn, 10 miles: Purcell & Grace, 10 miles: J.C. 
Hartnett, 23 miles; Jenkins & Yerkle, 18 miles; J.S. An- 
drews, 5 miles, 

Work has been commenced on the new building for 
the Odd Fellows; it will be a two story brick, and wi!l 
cost about $14,000, 


Fort Smith is to build a $20.000 school house, and the 
plans, for which several of our architects are compet- 
ing, will be decided on on the 20th inst. 


There has been some dispute between the econ- 
solidated sewer districts and district No. 7 with regard 
to the amount that distriet No. 7 should pay to the con- 
solidated sewers as their proportion of maintenance, 
and it has been finally adjusted by an agreement to pay 
#100 per block, the commission of No. 7 to become 
members of the board of direction of the consolidated 
sewers; as this is the first case of the kind. and is likely 
to become a precedent, an ordnance is to be passed 
regulating the admission of new sewer districts. 


E. R. Moffat. of the Joplin. Mo., lead mines, has or- 
dered the plant for a smelter to be erected in Mont- 
gomery county. and will go to work on it as soon as 
possible. The “ Lead King” mine shaft is down 52 feet, 
and has given assays of $13.50in silvertotheton. An 
assay of the ore taken from the hole in the Blackland 


ut Crystal Springs shows $16.40 silver, and 60 % lead at 
a depth of 50 feet. 


Articles of association have been filedin the Secre- 
tary of State’s office for the Fort Smith and Southern 
Railway Company. The eapital stock is $2,500,000, and 
the road isto ran froma point at or near Fort Smith 
Ssouthwardly through the counties of Sebastian, Logan, 
Seott, Polk, Howard, Sevier and Little River toa point 
on the Red river, The length of the road isto be fifty 
miles. The board of direstors consists of Mr. John 
O'Day, of Springfield, Mo., attorney of the St. Louis 
4nd San Franciseo railroad: Mr. James Dunn, of St. 
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Louis, chief engineer of the same road; A, Douglass, 
of St. Louis, also of this road; D. Nichols, of Spring- 
fleld, Mo., traffic manager of the same line: Jesse Tur- 
ner, Jr.. of Van Buren: Charles Hall, James Brizzolara, 
B. Baer, W. M. Fishbank, and prominent citizens of Fort 
Smith. 


Col, Fordyce and other officials of the Texas, Arkan- 
sas and St. Louis Railwav met a delegation of citizens 
of Lampasas. Texas at Waco on the 13th. The delega- 
tion tendered a cash bonus and rights-of-way to the rail- 
way company for the extension of the road from its 
present terminus at Leon to the town of Lampasas. 
The bonus is variously estimated at from $40,000 to 
$50,000. 

The Paris and Great Northwestern Railroad Company 
has succeeded in obtaining money necessary to build 
the road from Paris, Texas, to Red river, and bridge 
that stream. The engineer corps commenced the work 
of locating the line on the 17th. It is proposed to strike 
the river ninsteen miles northeast of Paris, where it 
expects to connect with the ‘Frisco line from Fort 
Smith, Ark. The money has been put up. amounting 
to $500,000. and the road is to be graded and ironed 
within the next ninety days. It is generally under- 
stood that the Frisco company are at the bottom of the 
movement. 


Ohio News. 


URBANA, O., February 22. 1886. 


Special Correspondence FNGINEERING NEws. 


Articles of incorporation have been filed at Colum- 
bus by the Ohio and Kentucky Bridge Company, the 
object being to erect a bridge over the Ohio river be- 
tween Cinciagnati and Covington. 

A quantity of oil taken from the well at Tiffin and 
sent to Bradford, Pa., to be refined, was pronounced 
the finest crude in the country, and Bradford capital- 
ists immedia‘ely took steps to secure a leise of a large 
amount of river-flat land in the suburbs of Tiffin, for 
the purpose of boring for oil. 


The eoke troubles have greatly reduced freight trafic 
about Youngstown over all the road. Seven crews 
have been laid off the N. Y., P.& O. One-third of the 
freight business has been taken off by non-shipment 
of ore onthe L.8.&M.8.Ry. Freight traffic has been 
eut 50 per cent. on the Pittsburg, Cleveland and Toledo 
Road, and the Ashtabula and Pittsburg Road. Busi- 
ness in the town is suffering badly. 


Scioto county has sold $31,000 of 6 per cent. bonds to 
buy toll pikes and make them free. Three companies 
have accepted the appraisement of their roads. 


Belmont county bas a biil befere the Legislature to 
authorize the county commissioners to build a pike 
from Barnesville to the Children’s House, and pay for 
it out of money appropriated to the Bridge fund, not 
exceeding ten thousand dollars, 


Lima has struck a strong vein of oil at about 1,250 
feet. 


At the bridge Jetting at Deflance, O.. on Tuesday, 
February 16, there were represented thirteen bridge 
companies. The bids ran from $11,214 to $24,000. and 
were fifty-eight in number. There were four bidders 
on the stone work, and the bids ran from $7.50 to $12.50 
per cubic yard. The county commissioners are de- 
liberating. There may be an engineer somewhere 
around, but nothing is said about him. 


The B. and O. having secured the right of way 
through Pittsburg will, and if possible, this season. 
construct the missing link from Chicago Junction to 
Akron, thus making the trunk line complete. saving 


, 40 miles in length, and the equivalent of 1:00 miles in 


grades between New York and Chicago. So a writer 
was informed by a prominent officer of the road, says 
the Paulding Democrat. 


The City Council of Delaware have authorized a 
committee to secure the services of a competent engi- 
neer to prepare plans and specifications for a water 
works system. The speedy construction of such works 
seems to be almost the unanimous voice. An ordi- 
nance granting an electric light franchise was up for 
the third reading, and was tabled. 


The Zanesville and Newcomerstown Railroad Com- 
pany has been incorporated with capital stock of 
#25.000. Asurvey will be made of a route via Adams- 
ville and Otsego to Newcomerstown on the Pan Handle, 
traversing a very productive valley, The length ofthe 
line is about 35 miles. 


A bill is now before the State Legislature, to author- 
ize the commissioners of any county to compel con- 
victs under a sentence of imprisonment of iwo years 
or less, to work out the time of their imprisonment in 
the improvement of tne publie roads, breaking stone, 
andinthe preparation of material for the road, the 
commissioners to provide guards and food, the Peni- 
tentiary tofurnish the same kind of clothing used 
there. A credit of one day's time is to be given on each 
eight hours of acceptable work. 
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Butler county commissioners have been superin- 
tending stone and bridge work. instead of employing 
a competent engineer, and recent investigations into 
the work done and prices paid bring out some striking 
figures. In a number of cases, bridges costing over 
one thousand dollars were never advertised. In the 
ease of the masonry the commissioners, in a great 
number of cases, made the amount from 50 to 150 per 
cent. more in perches than measurements would make. 
Walls were laid up with mud or sand without line, and 
in some cases the walls had to be propped up to make 
them stand. Next year some other man, probably a 
farmer, will bein the board of commissioners of every 
courty of the State, and he will be amother superin- 
tending engi— well. man, of extensive and expensive 
public works. 

sy an ordinance which passed the City Couneil of 
Columbus on the 220d, about a mile and a quarter of 
High street, lying in the main business portion of the 
city, and which has been paved with asphalt, is to be 
torn up, and stone blozks substituted. The City Engi- 
neer is now drawing plats and plans for the new work. 
The street has been foralong time inaterribly filthy. 
dirtv and unsatisfactory condition. Much of this state 
of affairs is due to the continual tearing up of the 
street to get at water and gas pipe. It seems that it is 
about time, that in all cities means should be adopted, 
by which all gas, steam. water and other pipe should 
be laid in a walled underground square or rectangu- 
lar tunnel, large enough for the accommodation of all 
necessary pipes, except sewers, and with manholes 
properly constructed at intervals, so that, when any 
trouble was found with any of the pipes, men might 
enter and do the necessary repairing without destroy- 
ing a portion of pavement, saying no'hing of hind- 
rance of travel. 


Tllinois and Indiana News. 


The Union foundry at Rockford, Ill.. was burned to 
the ground recently. Loss about $3,000. 


The plans and specifications have been issued for 
the now Wabash depot. which will be put up this spring 
at EMliingham, Illinois. 


There is some talk of erecting 2 Masonic temple in 
Springfield, Iil., and the enterprise will be presented to 
members of the order and others at an early date. 


Astock company is being organized in Bridgeport, 
Indiana, to build and operate a roller flour mill. The 
stock has largely been taken in $100 shares, and the 
vrospects of success seem zood. 


The Danville, [ll.,Olney & Ohio River R, R. has been 
30'd for $175.000to the syndicate of bondholders Austin 
Corbin represents. There was no rolling stock to sell 
with the road, it Laving been operated since C. E, Hen- 
derson took the receivership with equipments off of 
the I., B. & W. RB. R. 


Gen. Powell, an iron manufacturer of Belleville, Ll., 
thinks the introduction of the basic process into the 
iron disiriets of Alabama and Tennessee will not affect 
the trade of the North. 


The people of Odon, Daviess county, Indiana. who 
oppose taxation to establish the 0.& M. R. R. shops at 
Washington, are level-headed. The plea that the shops 
will benefit them is frivolous. The Washington } eople 
will have to put more consistent arguments to the 
people of Odon. 


The experimenting for coal at Urbana, Illinois, closed 
lately, when a depth of 500feet was reached. at a ecst 
of $1,500. At a depth of 300 feet a thin vein of coal about 
twelve to fifteen inches thick was struck. When the 
boring stopped, the drill was ia a bed of limestone. 
This will undoubtedly end the coal prospecting in Ur- 
bana forsome time tocome. The liberal and public- 
spirited citizens of Urbana have spent $50,000 at various 
times in exnerimenting for coal. 


Atadepth of two hundred and eighty feet gas hrs 
been struck in the new well beingsunk by Hoo. W. C. 
DePauw, about eighteen miles west of New Albany. 
Indiana. The flow isthe heaviest yet developed in In- 
diana, but pot yet quite sufficient for piping to 
the city. There is enough of it, however, to run the 
salt works Mr. DePauw will establish at that point. It 
is believed, if a depth of 2,500 feet is gone at that point, a 
sufficiently abundant flow of gas will be struck to jus- 
tify piping to New Albany. 


Articles of incorporation have heen isaued for the 
Transcontinental Aerial Navigation Company, of 
Chicago, to establish aerial transportation lines, the 
eapital stock being $100,000; and the incorporators 
Arthur Debousette, Eugene Manguret and Jules Long. 
Debousette has made a study of aeriel navigation for 
over twenty-two years. 


A new line of railroad is proposed from Springfield 
to Peoria. The surveyor has been over the line get- 
ting the right of way. The line will leave Middletown 
about three miles east, and it is claimed they will com- 
mence work in sixty days. 
























































































WATER 


MontrRosx, Cou., is to have artesian wells. 


AN artesian well has been sunk in Schuetzen Park, 
Philadelphia, which supplies 25,000 gallons of water an 
hour. 


THE firm of Grac* & Co., of this city, has distributed 
&@ prospectus announcing the formation of a company 
with a capital of $100,000 to light the city of Valparaiso, 
in the Argentine Republic, by electricity. 


Tue Widderfield Irrigation Ditch Company, of Las 
Animas county, Col., has been incorporated, with a 
capital stock of $30,000, to build two ditches, one on 
either side of the Apishapa. 


J. M. Gurry & Co. have a corps of engineers at work 
surveying the site of a line from their Washington 
eounty, Pa., gas wells to Pittsburg. As soon as itis 
located the y will lay aten-inch wrought-iron line. 


Wickrorp, R.I., is to decide whether or not it will 
have water works. Mr. Ingalls, a gentleman from 
Boston representing the Knowles and Blake Steam 
Pump Works, of Worcester, has been in the village 
looking after the matter. 


Tue Keystone Natural Gas Company of Pittsburg 
has been incorporated with a capital of $300,000. The 
company is composed of a number of capitalists, of 
whom D. A. Stewart, of Carnegie Brothers & Co., is at 
the head. It is intended to begin work at once to lay 
a 10-inch wrought-iron main from Murraysville to 
Pittsburg. The order has been given to the National 
Tube Works for the pipe. and some ofitis ready for 
delivery. The wells that will furnish the gas have 
already been developed near Murraysville and are 
among the very best in that prolific locality. As soon 
as the pipes are laid gas will be supplied to the Car- 
negie Works, both at Bessemer and Homestead, and 
to their extensive works on the Alleghany river front. 
It is also claimed that a number of the largest manu- 
facturing establishments in Pittsburg are arranging 
to take gas from the new line. 


THE Aqueduct Commission, on February 24th, at the 
request of Mr. O. B. Potter, decided to extend the hear- 
ings on the Quaker Bridge Dam project to April 1st 
next. They explain that their recent vote to line the 
entire tunnel with brick at an expense of $1,509,000 
** was done in the best interests of the city.” Owing to 
awant of barmony existing for some time between 
Mr. Craven, Engineer of Construction, and Chief Engi- 
neer Church, Mr. Craven has been asked to resign by 
the Commission. Some time ago Mr. Church asked 
for Mr. Craven’s removal, but the Commission declined 
toact, and instead assigned Mr. Craven to the duty of 
consulting with the Corporation Counsel in suits for 
land damages, ete. The Counsel has declared that he 
ean get all the information he needs from the Chief 
Engineer, and hence this latest action of the Com- 
mission. There seems to be some trouble from the 
drying up of springs and wells on the line of the 
aqueduct; but while cases do undoubtedly exist, the 
damage done so far is rather trivial, and will not cause 
“the wholesale abandonment of houses, and the dam- 
ages represented by millions,” as stated in some of 
our daily papers. 


Water SupptY or Tacoma, W. T.—The water is 
brought from Spanaway lake and Clover creek in a 
conduit from a point about 10 miles south of the city 
limits, running by gravitation into the main reservoir 
which is situated in the southwestern part of the city, 
on an elevation between the two forks of Gallaher 
creek, somé 260 feet above low tide. Into this reservoir 
the water pours at the rate of nearly two and one-half 
million gallons per day, or would So enter were not a 
very large proportion of the stream earried by the con- 
duit allowed to rtn to waste down the channel of 
Gallagher creek into the bay, as the city consumption 
is yet limited. The reservoir contains 1,700,000 gallons. 

From the reservoir the water runs through a twelve- 
inch pipe for the low service, and is pumped by water 
power for the high service. The Holly direct-pressure 
pump is situated in the canyon 185 feet below the level 
of the reservoir, and 1900 feet distant. and is worked by 
water from the springs below the reservoir conveyed 
by wrought-iron pipes to a Leffel turbine with a head 
of 85 feet. This pump has a capacity of one million 
gallons in twenty-four hours on the highest levels of 
the city, 120 feet above the reservoir and 380 feet above 
the sound. It will maintain three fire streams 80 feet in 
height from hydrants on the same level. The capacity 
of the works can be largely increased when necessary 
by placing in position a second pump which would 
raise from the creek to the reservoir a supply of 1,500,000 
gallons a day. This would give a supply of 4,000.000 
gallons a day which would suffice for a population of 
60,000 or 70,000. There are now laid down 11.027 miles of 
east-iron main pipes of different sizes, from 4 to 12 
inches and 1.228 miles of wrought-iron pipes, a total of 
12.256 miles. 


ENGINEERING NEWS AND 


No. 8. Water Pressure in Mains of Various Cities. 
COMPILED BY J.J. BR. CROES. FROM SPECIAL RETURNS, Dec., 1885. 


| Difference of level 
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TOWN AND STATE. Topography. | in town. 


| feet. 
Fryeburg, Me. nearly level. | 0 
Gainesville, Tex. 
Gardiner, Me. 


Gardner, Mass. 


level. i 0 
hilly. 
hilly. 


level. 


90 to 115 
100 to 150 
Georgetown, Col. 29 to 30 
level. | 0 
hilly. 
hilly. 


sloping. 


Geneseo, II). 
Geneva, N. Y. 
Gettysburg, Pa. 
Glens Falls, N. Y. 
Glenwood, Minn. 
Gloucester City, N. J. 
Gloversville, N. Y. 
Gorham, N. H. 
Goshen, Ind. 
Goshen, N. Y. 
Gouverneur, N. Y. 
Grand Haven, Mich. 
Grand Rapids, Mich. 


Greenfield, Mass. 


nearly level. 
level. 
hilly. 
level. 
level. 
hilly. 
uneven. 
level. 
level. 
rolling. 
hilly. 
hilly. 
hilly. 
hilly. 


Greenville. Ill. 
Greenwich, Conn. 
Hackettstown, N. J. 
Halifax, N. 8. 
Hamilton, Ohio. 


Hamilton, Ont. 


40 to 50 
100 to 200 
35 
70 to 010 





sloping. 


Tue following piaces are to have water works:— 
Boenville, N. Y., Delhi, N. Y., Ellsworth, Me., Shoshone, 
Idaho, and Raleigh, N. C. 


Suits for damages aggregating $23,500 have been 
begun against the city of Brooklyn by residents of the 
“flooded districts,” for losses sustained by the over- 
flow of sewers. An attempt is being made to com- 
promise these suits, on condition that the city repairs 
the sewers and repaves the streets. 


Bortncs have beep made below the dam in Mil- 
waukee river by the city engineer of Milwaukee re- 
eently, without satisfactory results. The bottom ofthe 
river in the locality where it is proposed to construct 
the new $50,000 dam, seems to be covered with a layer of 
g.avel from 20 to 30 feet in thickness. The city engi- 
neer has bored toa depth cf 18 feet without striking 
rock bottom. 


Tue city engineer of St. Paul., Minn., has completed 
the plans, maps and diagrams of the Maria street 
sewer system, otherwise known as the Dayton’s Bluff 
sewer. ihe estimated cost of the complete system of 
sewers for the Fifth ward is $50,000. Proposals have 
been invited and the work advertised, and the bids will 
probably be opened and passed upon within two weeks. 


Messrs. House and Kierstead, Engineers of Omaha 
are now preparing plans for the Columbus city water 
works. They are to cost about $25,000, and to consist 
ofa standpipe 100 feet nigh supported by 50 feet of 
brick work. Pumphouse to be of brick 30 feet < 25 
feet, and to use about 18,000 fect of water mains, of 10, 
8,6 and 4 inch pipe. Engines to have a capacity of 
pumping 850,000 gallons in 24 hours. 


Tue old Cornish pump at City Mill pumping station, 
Wilmington, Del., has been sold to Joseph Rosenthal 
& Co., of Philadelphia, who paid $150 and remove it at 
their own expense. The pump was constructed about 
1854, by the firm of Pusey & Jones of Wilmington, but 
has not been operated since the Worthington pump 
was put up in 1872. Its removal is necessary in order 
to make room for the new pump now being con- 
structed. 


Tue San Diego, California, Water Works Company 
has contracted with the Holly Manufacturing Com- 
pany, of Lockport, N. Y., for a Gaskill compound 
eondensing pumping engine of two millions daily ca- 
pacity, which is to pump water alternately into two 
distributing reservoirs at elevations of 145 and 300 feet 
respectively, forming a high and low service. The en- 
gine is guaranteed when pumping into the lower re- 
servoir, to show a duty of 85,000,000 foot pounds, and 
when pumping into the high service reservoir, a duty 
of 70,000,000 foot pounds per 100 pounds of coal. 


In Business District. 


Day Pressure. | Night Pressure. 
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Fire Pressure 
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58 to 


110 to 129 


45 to 
56 
80 tO 100 
55 to 60 
35 to 60 
Ww 
95 
175 to 200 
65 
40 
60 to 75 


95 to 160 
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Tue Philadelphia Water Committee has recently re- 
lieved the sub-committee from further consideration 
of the communication of the South Mountain Water 
Company, on motion of Mr. Bardsley, and decided 
that it should be considered in committee of the whole 
at a special meeting. 


AT a meeting of the City Council of Pekin, IIl., on the 
17th, Alderman Herget offered a resolution in effert 
that the fire and water committee be authorized to re- 
ceive propositions from various companies, for build- 
ing water works, and to report at the next regular 
meeting what had been done, which resolution was 
adopted with only one vote opposed. It was also re- 
solved by a majority vote that the Council visit two or 
more water works in other cities. The aldermen are 
Messrs. Behrens, Boley, Erxleben, Herget, Michael 
Schipper. Sehnellbacher, Schurman and Sutton. Sehur- 
man seems to be the most opposed to water. 


A Goon flow of water has been struck on Mr. JolnaD 
Morrissey’s ranch, some 8 miles up the Platte river 
Col., ata depth of 800 feet. It is estimated that the 
present flow will amount to 60,000 gallons per day. 
Work on this well was begun about six weeks ago by 
Mr. A. P. Switzer of Littleton, who has sunk several 
wells at Littleton and Petersburg. In going through 
the shale two miner flows were struck, but they were 
strongly impregnated with arsenic, and they acted as 
an emetic when drank. The third flow is pure and 
wholesome. The well has been cased, and the water 
now flows through pipes wherever it is needed on the 
ranch. There was no means of ascertaining the 
amount of pressure with exactness, but a weight of 0 
pounds failed to check the flow from a 3-inch pipe # 
feet above the well. : 


Tue water works for Paducah, Ky-, built by Messrs. 
Bullock & Mercer, and designed by E. F. Fuller, C. E. 
all of New York, were satisfactorily tested on Fe- 
bruary 15th. On the evening of the same day the works 
were accepted by the City Council, and a vote of thanks 
tendered to the water company, engineer and cot- 
tractors. The two engines are built by the Holly Manu- 
facturing Company of Lockport, N. ¥. These engines 
are guaranteed to be capable of pumping 2.000, 
gallons each in 24 hours against 222 feet head, and 
develope a duty of 85,000,000 poun is per 100 pounds of 
coal consumed. The stand-pipe is 22 feet in diameter 
and 175 feet high; the fire-hydrants are from Pattee 
& Draper, of Holyoke, and the valves from the Peet 
Valve Company. Thecofipany owning the works is 
known as the Paducah Water Supply Company. 404 
has an exclusive franchise for 40 years. 








Tue people of the village of Jamaica are to vote on 
the question of introducing water, the cost of which is 
yariously estimated at from $50,000 to $100.000. Nearly 
a!l the leading citizens are in favor of having a water 
supply. Acompany which makes a business of pro- 
yiding villages with water has submitted a proposi- 
tion which the intelligent men are opposing, and it 
stands no chance of being adopted. Everybody favors 
having the works built by the village. 


Tue Cambridge, N. Y.. Water Works Company has 
contracted with Adam Miller & Co., of Rome, N. Y., to 
eonstruet a system of water works for that village. The 
works to consist of two reservoirs of over 2,000,000 gal- 
lons each, one located at Simpson’s Springs, about two 
and a half miles northeast of the villege, another on 
“Bowen” hill. about two and aqua:ter miles distant 
and about a quarter of a mile from Simpson’s Springs. 
The reservoir at the springs will furnish the power 
to run a wheel and duplicate pumps, c»pable of pump- 
ing from 40.600 to 60,000 gallons per day into the “Bil- 
lings” reservoir. on Bowen hill. which is 220 feet above 
the springs and 165 feet above the highest, and 200 feet 
above the lowest point in the village, the water from 
the springs will be pumped directly through the mains 
to the village.acheck valve holding the water in the 
Billings reservoir in reserve until such times as more 
water is required than the pumps can furnish, whi-h 
would probably be in case of fire oaly. The works 
complete will cost from $35,000 to $40,000. A large force 
of men will be employed as soon as the frost is out of 
the ground, and it is expected to have the works com- 
pleted by the ist of the 15th of July next. The works 
will require about 600 gross tons of iron pipe. 





NEWS OF THE WEEK. 


CONTRACTING. 


Coal Contract.—The whole Grand Trunk R. R.., coal 
contract of 400,000 tons, to be delivered at the Niagara 
bridges, has been awarded to Bell. Lewis & Yates, of 
Buffalo. This isa great surprise tothe soft coal men 
there, as heretofore they have annually heen invited to 
Montr: alto band in their bids. The price at which the 
contract was awarded is not known. 


Railway Company vs. Contractor.—MoNTREAL, 
Feb. 23.—The case of contractor McRae against the 
Canadian Pacific Railroad was settledthis afternoon by 
the company’s paying the contractor $121,000, and agree- 
ing to pay the crown dues, amounting to $10,000. 


Paving Blocks and Curbs. —Bids will be received at 
the office of the Superintendent of Streets, Charleston, 
8. C., until March 1, for 276,000 granite paving blocks, 
9 to 15 inches long, 344 to 5 inches wide and 7 inches 
deep. The average siza must measure 51 square in- 
ches on the top, thus making 254 blocks to cover one 
square yard when Jaid. Faces aad edges cut square 
Also for 15,000 linear feet of 14-inch blue stone curb, not 


less than 34¢ inches thick, face to be dressedsix inches 
deep. 


Contracts for the Graduation, Trestling, Piling and 
Cross-Ties for that part ofthe Memphis, Birmingham 
& Atlantic Railroad, lying between the Illinois Central 
Railroad, at Holly Springs, and the Mobile & Ohio Raii- 
road, at Tupelo, about 60 miles, have been awarded as 
follows: 

GRADUATION. 


Sections 1 to 8, inclusive, to Wright & Co., Richmond, 
Virginia. 

Sections 9 to 11, inclusive, to E. Q. Withers & Co.* 
Memphis, Tenn. 

Sections 12 to 19, inclusive, to A. Bodkin, Yazoo City, 
Miss. 

Sections 20 to 26, inclusive, to A. & C. Wright, Shelby, 
N.C. 

Sections 27 to 35, inclusive,to E. Q. Withers & Co., 
Memphis, Tenn. 


Sections 36 to 39, inclusive, to E. Woodard, New 
Orleans, La. 


Sections 40 to 50, inclusive, to J. J. Cooney & Co., 
Memphis, Tenn. 


Sections 51 to 61, inclusive, to J. 8. Montgomery, 
Starkville, Miss. 
TRESTLING AND PILING. 


Sections 1 to 33, inclusive, to T. L. & C. J. Houser, St. 
Louis, Mo. 


Sections 34 to 61, inclusive, to R. DeT. Lawrence, 
Marietta, Ga. 
CROSS-TIES. 


For the entire distance, 60 miles, to D. H. Pitts & Co., 
Scottsville, Va. 
R. H. Tempe, 
Chief Engineer, Memphis, Tenn, 


AMERICAN CONTRACT JOURNAL 


The Colorado Capitol Contract.—Considerable inter- 
est was excited yesterday over the opening of the bids 
forthe erection of the capitol building. At 12 o’olock, 
noon, the time fixed for the opening of the bids, there 
were present in the rooms of the governor the mem- 
bers of the commission and those who had put in bids 
for the contract. George T. Clark, secretary of the 
commission, read the bids* of those who competed for 
the prize, 

The bids as read were as follows: 

Peter Gumry, of Denver, $1,294,476. 

Hennessey Brothers, Agnew & Cox; of St. Paul. 
Chicago and Denver, $1.067,795. 

J.S. Moreasse, of Detroit.Mich.. $1,227,068. 

E. F. Haliack Manufacturing Company, of Denver, $1.- 
274,539. 

W. D. Richardson, of Springfield, IIl.. $999,252. 

Rocky Mt. Nes, Denver. Feb 21, 1886. 


Railrvads and Canals. 


A Northwestern Line.—A new line of road is in 
contemplation.extending from Abbotsford,onthe Wis- 
eonsin Central, to Merrill, on the Milwaukee and St. 
Paul, a distance of about forty miles. 


The St. Louis, Des Moines and Northern Railroad 
has deffnitely decided to extend its line north from 
Boone, Iowa, to St. Paul. The section from Boone to 
Mason City will be built this year. 


A Tunnel Caves in.— CHATTANOOGA, TENN., February 
19.—The King’s Mountain Tunnel on the Cincinnati 
Southern R. R. caved in Thursday night.and wasim 
passable to trains yesterday. All passengers were 
transferred. 


Detroit’s New Bridge.—Gen. Poe, of the engineer 
corps. has reported favorably onthe house bill to bridge 
Detroit river at Belle Isle, so as to form an approach to 
the city’s island park. Gen. Poe sees no obstruction to 
navigation in the construction of the bridge, which will 
cost $300,000. 


Helena & Great Falls R. R.--A contract for the con- 
struction of forty miles of this road has already 
been awarded, and work has been commenced. The 
road will tap the Northern Pacific R. R.. at Helena, 
and connect this line with the Great Falls of the Mis- 
souri above Fort Benton. 


Another Long Island Project.—The Cedarhurst As- 
sociation, which contemplates building a railroad from 
East New York to Far Rockaway and Cedarhurst, has 
purchased several farms at New Lots. The railroad 
company intends toturn them into villages and con- 
nect them with the elevated railroad at East New York. 


Minnesota Extensions.—For some time past the 
Minncapolis and St. Louis Railroad Company, in con- 
junction with the Northern Pacific Railroad Company, 
has been acquiring and now has almost obtained right 
of way from Minneapolis to Anoka. The Minneapolis 
and St. Louis R. R. has acorps of surveyors, locating 
a route from Anoka to Duluth, and as soon as the 
spring opens, construction work wil! at once be prose- 
euted with vigor. 


The Chicago and Central Iowa Railway Company, 
with principal offices at Chicago, has been incorpo- 
rated to construct aline of railroad from the town of 
Lacon, on the Illinois river. to Keithsburg, on the 
Mississippi. Capital stock $1,600,000. The incorpora- 
tors and first beard of directors are Frank L. Under- 
wood, of Kansas City; Luther H. Pierce and Andrew 
Crawford, of Lakeview, Ill..and James Walsh, Horace 
Williston and Arthur L. Sullivan, of Chicago. 


Nebraska Projecis.—Nebraska will come in for its 
share of railroad building during the present year, as 
the appended summary will evidence. Only work defi- 
nitely decided upon has been included: 


BURLINGTON AND MISSOURI RIVER R. R. 


Miles 

Grand Island to Broken Bow......-----.-+ +--+ e+e-e0++ 100 
Pobins to Blee BM < ac. ccccccveccccccccccccscscce coves 61 
Re GE TRIE soos onc w cegeesccciveerecsiedeccedsées 26 
IR adn ig Sedaka coees éuucsteces <én a; ae 
I Oe NOUR a 054 5 2s aki da eis dcieeed cencenigcccces 26 
I cs ina ken bs chases ecdasndsicncenes 26 
I URS 3 i coo ok cach bangs G4 ub Ske ess neces 15 
GE aie is 5 Sek ints de ede Sw ee os cee VEds dwecdaboececes 296 

CHICAGO AND NORTHWESTERN R. BR. 
Ohadron to Fort Fetterman........-.-- iinet tethtgeat ee 100 
Ws TING SREB NAOEE, 6 dives 050 0 sii0 cs ce duce desesecevece 50 
Scribner to Humphrey............-.+seeececeseeeeeeeee 45 
Fremont to Lineoln........... dak asndtactbaumksachocs 50 
> RY eR rere Tree bab dete eweesasuse 245 
MISSOURI PACIFIC R. R. 

Weeping Water to Lincoln..........-..-...6. ceneseeee 30 
Pete 60 CURR 60505 cic dds ccc ccccccccccccescecsecs 6 
en cdowsspenanes sede dicdeccdouanee Fesidpecstein 98 


143 


The grand total assured is 57? miles, with a number 
Of other projects under consideration. 

A $10,000 Iron Bridge.—Mr. Gordon's bill for the 
appropriation of $10,000 for the erection of an iron 
bridge over the Erie canal at Main street in Loekport 
has been passed. 


The Gulf, Colorado and Sante Fe R. R. con 
templates completing the work to Farmersville 
from Dallas in ninety days. The preliminary sur 


veying party is on the other side of White Rock creek 
having been kept there severa'! days in running four 
or five lines. Thé topographical survey is two miles 
behind the first party, and the cross-sectioning corps is 
two miles and a half from Dallas. 
agents are getting along. 


The right of way 


Another London Underground.—A company has 
been formed to construct an underground railway from 
King William street, in the City of London, under the 
river Thames, to the Elephant and Castle, Newington 
Butts. There will be two separate tunnels for the 
traffic; and the time between terminiis put at about 
nine minutes; it will be worked on the cable system. 
The capital is £300,000. 


Big Fight between Bridge Companies.— Messrs. 
Iglehart & Taylor, of Evansville, Indiana. and H. A. 
Gardner, of Chicago, attorneys for the Keystone Bridge 
Company.of Pittsburg. have breught suit in the United 
States Court, against the Henderson Bridge Company 
for balance due them for materials and labor on the 
bridge at Henderson. Kentucky, : laiming a balance of 
$100,000. The plaintiffs. in addition to the above amount, 
claim $40,000 caused by the delays of the Henderson 
Bridge Company by falling to do its part of the work in 
time, in approving plans, building piers. ete. The 
amount unpaid onthe building con!tract. as shown by 
the final estimates of the engineers of the Henderson 

sridge Company, is claimed to be $79,000. Cincinnati 
Enquirer. 

The Hennepin Canal.—WasuHinGtTon, Feb. 17.—Mr. 
Murphy, by direction of the committee, to-day report d 
favorably the bill for the construction of the Hennepin 
eanal, and it will be placed on the calendar of the com- 
mitte of the whole. The bill reported is that intro- 
duced by Gen. Henderson, and provides for accepting 
the offer made by the State of Illinois and the Lilinois 
and Michigan canal for the construction of the work 
eontem plated from Hennepin to the mouth of the Rock 
river. The main canal would be about seventy-five 
miles long, and the feeder to Dixon thirty-seven. The 
report of the committee presents a comprehensive ex- 
planation of the enterprise, showing that it is in no 
sense local, and that its construction will confer great 
benefits on all sections of the country at large. As it is 
held to be national in character, it would be authorized 
by Congress. The cost of the work is estimated at 
$9,000,000, of which $6,673,000 is for construction of canal 
and feeders, and $2,298,000 for the enlargement of the 
Illinvis and Michigan cana!. 


A Railroad of Bridges.—On the Auburn division of 
Chief Engineer P. F. Brendlinger’s Penns. Schuylkill 
Valley R. R., in a distance of a trifle over two miles, 
there is the remarkable number of six iron bridges. 
The first bridge of the series is just below Auburn, and 
is said to be the finest bridge on the P.S. V.R. R. This 
bridge is built on a compound curve and is over 700 
feetin length, consisting of two deck truss and two 
through truss spans, the whole bridging the Schuylkill 
river, the P. & R. R. R. and the P. & R. canal. This 
bridge contains nearly 3,000 cubic yards of first class 
masonry and over 500 tens of iron. 

The next bridge crosses Pine creek, at its entrance 
into the Schuylkill river. This bridge consists of three 
through spans and is also built on a curve and on a 
skew, that is the masonry is built ata lesser angle than 
a right angle to the line of the railroad. 

We then pass the Trout Run bridge and come to 
the large bridge crossing the Schuylkill river and 
eana!. This bridge which is only second to the Auburn 
bridge consists oftwo through truss spans, being 320 
feet in length and also built on a great skew. Owing to 
the size of pier and depth of water, a crib and caisson 
was first sunk and the masonry was commer ced on the 
crib. The masonry of this, as well as that of all the 
other bridges, is what is termed first class. Going 
ahead a few feet more, the road again crosses the 
Schuvlkil! river on a curve. This bridge consists of 
two deck spans, and here too the artistie is combined 
with the substantial. Next we come to the canal cut 
bridge spanning the “ canal cut “ as its name indicates. 
This fine bridge consists one through truss span of 103 
feet and is built on a heavy 84° curve and on a great 
skew. The greatest difficulty was encountered on all 
these bridges, in laying the foundations, owing to the 
treacherous material composing the beds of the rivers, 
the material being mostly mud or silt. The total cost 
of these bridges will be in the neighborhood of a quar- 
ter of a million of dollars. The Auburn division is in 
eharge of Engineer Theodore Low, ably assisted by O. 
B. Magruder, Franklin Duane and Jobn Shaster.— 
Miner’s Journal, 221, 
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Market Reportof Engineering Materials. 


New York, February 25, 1886. 


Nore.—The following Market Report gives wholesale prices on 


the New York Market unless otherwise stated. It is intended asa 
general guide to the estimating engineer. We give it with this 


caution, that, as is well understood in business transactions, the 
amount of bill. distance from market centre and conditions of 
payment will bave a material influence on the final paying prices. 


STRUCTURAL LRON. 
Angles.... 
5 stecl 


pe pone 
— 
S82 


Tank Plates 
PGE NOM. . cnnnonticdpendsdaroonnseenees 
Ss 2el plates, Tank 

W ROUGHT-IRON Prpz.. PrtTsBURGH. 


Butt welded, black 45 
S - galvanized 324% @ 35 
Lap welded black : 60 @ 624 
ee galvanized ee 42)2 @ 45 
Boiler tubes 55 
Ral.s, 
Steel (large lots at mill) $34.00 @ $34.50 
Old raiis 22.00 @ 22.25 
Old rails, steel 22.00 @ 23.00 
KR. spikes 
KR, splice-plates........ce.ccee evcsccves 
kt Kh, track bolts, square nuts...-...... 3.00 
Barb-wire fencing, galvanized 
7 ~ painted 


@9OO2 Oa 
ad 


Corrugated iron 
Nails 

[ron, per keg 2.40 @ 2.50 
Sreel 2.60 @ 27.5 


METALS, 


COPPER. 
i MING. S55 Sac Gieene sep sea eee - $11.40 @ 11.50 
Other Brands lv-25 @ 10.45 
LeaD. 
Com. Domestic 4.70 
EME PAO « csoncceccivcvesscosccuccvesese ee .06 4e, 
Tin-Lined Lead Pipe 15 
Sheet Lead 074 
ZINC, 
Sheet, |... $5.10 @ 5.20 


Cargoes (afloat) 
Haverstraw 
Fishkill 
DU DBIWOR. sc cccces ccccvesccvesoccsecsonses 
Jerseys 
Long Island 
Pale ; 


Fronts. 
Croton, red 

= dark 

brown 

Philadelphia pressed 

Trenton a 

Baltimore 

Buff 

Enameled English 
SS American 

Fire brick 


ry 


CEMENT. 


rhe following price current is made up entirely from quotations 
furoished us directly by the firms dealing n each brand; the prices 
are understood to be Wholesale in New York, subject to such spec- 
ial rates as large quantities may warrant: 


Alsen’s Portland Cement Works........ $2.50 @ $3.00 
Baetser & McYERSTEIN: 

Hanover Port.and 2.60 @ 2.65 
Betuont & Co.: 

Hemmoor “ Crown” brand 
JaM-S BRAND: 

i: Mh nas apiece e deen e 

BROOKS, SHOOBRIDGE & Co.,-.-..+-. es. seee 
HowarpD FLeMING: 

Gibbs’ English Portland, 400 Ibs......-.. 

K. B. & 8. = = 

Stettiner, GOrmMan.... 006. cece. ceeee 

Lagerdorfer, re 

Pe 2 SD, cA eben ad tame ie 

roman, 

Keene’s Coarse.. 


@® 


, pone 
a> eo 
a 


88 23 3 


BRA 
®HLDOHSES 


popoponons p52 
SSSaR 


<9 w9 53 $0 
iain Be 


3: 


- PER MOTRID. 000.00 2000. ceccguecsoes 
IFisuer. ERsKINE W.: 
Stettin (#erman) Portland Cement... 
GABRIEL & SCHALL: 
Vorwohler “Lion” ‘ 
Hupson RtverR CrMENT Co. Rosendale.. 
JOHN-ON & WILSON: 
Saylor’s American Portland 2.15 @ 
LesLey & TRINKLE, Philadelphia, Pa,: 
“Giant” Portiand 2.20 @ 
Improved “Union” 1.25 @ 
1.10 @ 


yp Seow 
. 
So 


1 
o 


e es 
i 
oo 


= 
S 


o 90 


Marcia & Co.: 
J.B, White & Bros. Coarse... ......... 4.50 @ 
- ‘ine ++» 8.00 @ 10. 
2. 


3 83s 


s 
ae 


New York Cement Co.: 
Rosendale 1.20 
N.Y. & Rosenpaue CEMENT Co.: 
Rosendale, “ Bridge ” brand 1.10 
S/NCLAIR & BABSON: 
K.B&8 2.60 
STANDARD CEMENT Co, 
Kk. THIELE: 
Dyckeraoff 
Unit: D States CEMENT Co.: 
Windsor 
Ci dnteGn 5) cdcassnnn cece and ineeid ea 
CGabi ‘s Portland.............. occccecesees 


ENGINEERING NEWS AND 


Union Akron CEMENT Co.: 
Akron “Star” brand, 


ASPHALT. 


Prices range per tOn..--..0+eesseeeeseeeee $15.00 @ 20.00 
According to quantitv or brand, and 
whether taken from vessel or store, 


LIME. 


Rockland, common per bDbl....... 
a finishing 
State, COMMOD...-.---++-+ éeesbbedace ebobe 
in finishing 
Kingston, ground . 
Add 25c. to above figures for yard rates. 


STONE. 


Cargo rates at New York. 
Amherst freestone. fo. 1 per cub. ft. 


No. 2 
e = light drab “ 
Berlin er inrough ‘* 
Berea Ps 
Brown stone, Portland, Ct. 
Belleville, N. J. . 
Granite, rough teneeeeee 
Common )uilding stone per load. 
Base eee. from 2% to 6 ft. lengths, per 


RERE 
® ©5989 Oa2d 
eS See Koc 


© Pere sees 
S 23k Sen2 


& 8&8 


Purple roofing per square. 
Green c 
Red a 
Black Penna. (at New York) “ 


LUMBER. 
Prices for yard delivery in New York. 


Prine, Common box per M. 
Choice 43 
Tally plank, 1% in.10 in. dres’d. each. 
Tally boards, dressed com. a 

Spruce, Boards dressed 
Piank, 154 in 

rs 2in. 

2 in. dressed 
Timber per M. 

HeMLock, Boards __ each. 

Joist, 22 X 4to4 X6 in.....-. see 

Oak 

CYPRESS 1, 144, 2 and 244 in 

YELLOow Prine, Girders 
Dressed floorin, 

SHINGLES, Extra shavec pine, 16in. “ 

“sawed isin. * 

Latu, Cargo rate 
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PAINT. 


Lead, white, American dry per lb 
= . “in oil pure * 
“English, B. B. in oil . 
“* Red, American 

Litharge 

Venetian red, American 

Indian red 

Vermillion, American lead 

Paris green -15 

Umber, Amer. raw and powdered per lb. . 

Drop black, eo et ecees eos 07 


ae 


Ene 


sek 


Chrome green : 
Oxide zinc, American.... 
rench 


Trade Notes, 


THE Savannah, Dublin’& Western Railroad Cempany is negotiat- 
ing for 22,000 tons of steel rai!s. 


Tue Athiand Furnace in Maryland is now turning out Bessemer 
iron. 


THE new steel plant in Pottsville, Pa., bas been completed, and 
operations will be started shortly. 


Cherry, Morrow & Co., of Nashville, Tenn., have contracted with 
the National! Tabular Axle Co., Chicago, Iil., for 2,000 sets of that 
firm's tubular axles. 


THERE is talk of an iron foundry being started at Cartersville, 
Ga. 

TxHE Columbia Iron Co., with a capital of @50,000, has been char- 
tered at the State De: artment, Harrisburg, Pa. 

Tue Woodward Iron Cc., Wheeling, Ala, is having a blast far- 
nace hoist built by the Webster, Camp & Lane Machine Co., of 
Akron, Ohio. 


THE rolling department of the Jefferson Iron Works, Steuben- 
ville, O., was started On the 8th inst. with between thiriy and 
forty men at work, for the purpose of working up a lot of p:g-iron 
remaining in stock. 


THE Pheenix Iron Works, at Mesdville, Pa., are adding a larger 
iron and steel plate-pl ner and a heavy power roller for ro'ling the 
plates into proper shape for boilers to the establishment. The two 
machines weigh 40,000 pounds. 

THE iron and steel mskers are locking for a heavy demand in 
March to carry them into early summer at prices now prevailing, 
viz.: 816 to $17 for forge iron at tide water, $2.40 to $2.£0 for nails, 
$34.50 to $35 for steel rails, and bar iron $1.50 to $1.75. 


Tue Cambria Iron Co., of Johnstown, Pa., will increase their 
works at Birmingham inthe spring and give employment to seve- 
ral hundred more hands. At Birmingham are located the exten- 
sive limestone quarries of the company, which supply the fur- 
paces. 


Erte, Pa., Feb. 15.—The strike in the coke regionsis having a 
serious effect vpon theiron interests here. Inthe first place it 
has stopped the shipments of iron ore from Erie, and the 80,000 
tons ot ore which yet remain in the docks, and which it is ex- 
pected would have been shipped by the opening of navigation, will 
probab!y remain here for some time. 


THE Brooks Locomotive Works are constructing eight-wheeled 
passenger engines of the following dimensions for the Bee Line: 


FEBRUARY 27, 1886, 


cylinders, 18 x 24 inches; driving wheels, 62 inches; stee!-tireg 
truck-whee's, 30 inches; and 33-inch tender wheels: tre boiler 
has 19% 2-inch tubes; the tank is of 3,000 gallons capac'ty; engines 
to be equipped with Westinghouse automatic sir and driver 
brakes. Total weight of engine, « bout 83,000 pounds. 


WE give below an official statement of the number of barrels of 
cement produced in this (Somer-et) county during the years 
1883-"84-"65: 

1884 
F. O. Norton. High Falls. 13 3°8 
T. R. Keator & Go. --» 89200 60.800 
J.H Vandermark... ° 43, «as 
Lawrencevile Co eect " 8 793 
nda'e Uo owns e 33.200 
\ ° 144 352 

‘ k Go sees : . 138, 236 
R'k L'k and Rosendale Co pod 104 099 4 
Covnetly & Shafier.......... eee see 112.1 00 

’. O. Norton. Binnewater an Sed 164.00) 
Newark and Rosendaie Uo ee u 140,00 
Newark Lime end Cement Uo........ nae 193 000 206, 
Hudson River Co é J 141,000 
James Co - 70,000 S70 
Lawreace Co. ° 2 168 0 0 
Kingston Uo. ‘ ow ... 

1798,628 1651,411 1748 62 

The Newark Lime and Cement Company stopped grinding op 
the 15th of January. They have stored seventeen or eightes, 
thousand barrels, which is considerab!e less than the usual quan- 


tity stored in the winter.—Kingston (N. Y.) Argus. 


Messrs. H. K. Porter & Co, Pittsburg, builders of light locomo- 
tives, have orders for over a dozen engines. One has just been 
complete for the Homestead Steel Mill, and another for the Mexi- 
can Guadalape Silver Mining Co. One has been thipped tothe 
Seneca Falis and Waterloo Street Railroad Co. Six have been ship- 
ped o the Istbmus of Panama Canal Railroad Co. Among those 
that are be:ng made for a distance is one for Japan. 


A TEST OF BOILER STEEL. 


THE following test by drifting is adopted by Mr. Henrs Schlacks 
superintendent of motive-power of the Illinois Central Rai!road, 
A 5s inch hole is drilled in one corner of a piece, * inch from ea h 
side, and then drifted out. If the hoe can be enlarged to 1', 
inches when the crack has just opened from the side to the hole it 
is good material. A %-inch hole in the center of a piece 3": inches 
wide should drift out to 2}¢ inches to 2'4 inches when the crack 
runs from the side tothe hole. Inthe drifting test everything de- 
pends on the drifts and the weight of sledge. The smaller or first 
drift should be not less than 12 inches long, 5, inch at smail end 
and 1 inch at large end, and finished onalathe. The second drift 
should be 16 inches long, 74 inch at small eod and 1%; inches at 
large end, while the third drift may be 18 inches long, and }', 
inches at small end and 27% inches at large end. A hammer not 
heavier than 4 pouncs should be used, and the drifts should be 
oiled and driven from both sides, with not over four or five blows 
on either side atatime. If the drifts be short aod bluat and the 
bammer 1¢ or 13 poucds, the enlargement of tke hole at each biow 
is so instantaneous that the strain exceeds the strength of the 
steel, and even copper, under these circumstances, may be broken 
before it has drifted 1-16 inch. With light hammer and drifts, as 
described, a very satisfactory understanding, in a rough way, may 
be had of ihe ductility of steel. 


THE NATIONAL FOUNDRY SCHEME. 


WASHINGTON, D. C., Feb. &.—Senator Hawley, chairman of the 
Select Committee of the Senate on Ordnance snd War Ships, to- 
day submitted the committee's report. It gives an exhaustive ac- 
count of the examinations by the committee of the principal 
wo: ks and yards in this country and Eogland and of the informa- 
tion gained from other sources, and as a result gives the following 
conclusions :— 


First—The United States is metallurgically independent for all 
purposes of warfare. 

Second—The manufacture of iron avd steel for peaceful pur- 
poses has hept pace with the foremost science and skill of the 
world. For steel-maxing the casting capacity is ample but the 
heavy forging and finishing of guns and armor wil! require new 
and costly plant. 

Third—The machinery and machine-tools of the Navy-yard are 
sufficient forthe building of eng nes, but much of it is obsolete 
and no longer economical; the means of building iron or steel 
ships are lacking; ove yard has a good plant of limited c:pacity 
for furnishing steel guns, and has done some good work. 

Fourth—As a pirtial relief upon private builders, and asa re- 
source in éase of necessity, some ships should be built io navy- 
yards, the parts to be furnished by private foundries. Ships in 
general should be built by private contract, and private yards are 
capable of doing the work. The uncertain nature of repairs is such 
that some Government yards should be kept ready to make them, 

Fift\ h—Armor plate and engines should be obtained wholly from 
private manufacturers. 

Sixth—The costly exper'ments of twenty-five yea’s have reached 
a stage which justifies certain conclusions. Gans should be made 
of open-hearth steel, forged, breech-loading, chambered, cf cali- 
bres ranging from 5 to 16 inches, often rangirg from 30 to % cali- 
bres. Armor and projectiles should b> made of forged steel. Tae 
hydraulic forging-press produces better results than tbe steam 
hammer, costs mach less, and should be used for Government 
work. Ships should be constructed of steel, but certain minor 
classes may be composite of steel and wood. 

Seventh.—The manufacture of guns suitable for ships and coast 
defence should be divided between private foundries and Govern- 
ment shops; the former providing the forge and tempered parts, 
and the latier finishing those parts and assembling them. 

Eighth—The Government should establish two factories for ma- 
chine-finishing and assembling guns. The weight of opinion 
among army and pavy experts and prominent manufac urers of 
heavy work in steel decidedly indicates the Washington Navy- 
yard and the Watevliet Arsenal as the best sites for such factories. 
When the determination to contract for heavy guns shall have 
been reached, the localities for finishing can be determined easily. 

Ninth—All needed private capital is ready for cheerful co-opers- 
tien with the Government in whatever it may require. 

Tenth-Proposals fer armor and gans should require such que 
tities and extend over such a series of years, as to justify private 
persons im securing the best plant. 

Payments should be made on for completed work, and only the 
guaranteed bids of persons having capital and experience 
be considered. 
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